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fAH an alcohol having a substituted cyclohexane ring or a substituted cydohaxene ring substituted by at least one of 
in a.M aS h^ing at .east 3 carbons in the alky, group, or (A2) an alcohol having a brWged nng c^ng* 
riS^e ofa^sb^merrtered carbon ring with (B) a polybasic add. (Ha) a phosphorus compound having a merbng pent 

fuSLed bv kn dkyt group, or (c2) catechol wherein benzene ring is substituted by an alkyi group wrth (D) an organic 
monobasic acid l^i^wl^w themioplastic resin composition of the present invention is high in safeness to human gen- 
^Cns The th b rrTtop I astic Composition can be errptoyed as a thermajly- and ^^^^^^ 
Sere can be obtained a thermally and pressure-sensitive adhesive sheet having an excellent blocking resistance by 
coating it over a base material sheet. 
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Description 
TECHNICAL FIELD 

[0001 ] The present invention relates to a thermoplastic resin composition which is employed far a so-caled delayed- 
tack label, a thermally-and pressure-sensitive adhesive, a thermally-sensitive sheet, and a method for the preparation 
thereof, and, in more detail, it relates to a thermoplastic resin composition, a thermally- and pressure-sensitive adhe- 
sive, a thermally- and pressure-sensitive adhesive sheet which do not show tackiness at ordinary temperatures and 
show tackiness by heating, and a method tor the preparation thereof. Further, the present invention relates to a record- 
ing sheet on which a delayed-tack layer is termed, and which is useful for an ink-jet recording, and a method for the 
preparation thereof, and a shrink label on which a delayed tack layer is formed, and by which bottles are in contact cov- 
ered by thermal shrinking. 

[0002] Stil further, the present invention relates to a water-based resin composition which is employed as an under 
coat, over coat clear coat, and linings for various materials such as wooden materials, plastics, papers, and metals, and 
a water-based coating agent using the water-based resin composition. In addition, the present invention relates to a 
water-based coating composition. In more detail, the present invention relates to a water-based coating composition 
which is particularly excellent as a surface-treating agent for a porous plate such as a catewm silicate plate and an ALC 
plate, or an under-coating agent 

BACKGROUND ART 

[0003] Heretofore, as a label for sticking on a vessel such as a glass bottle and a PET bottle, there have been 
employed a glue label in which a glue is coated on a base material for a label, and simultaneously stuck on a vessel, 
and an adhesive label, eta in which a pressure-sensitive adhesive is coated on a base material for a label and a releas- 
ing paper is laminated on the pressure-sensitive adhesive. 

[0004] However, in the existing circumstances, the glue label is not recently preferred so much because of necessity 
of a viscosity control for the pressure-sensitive adhesive and being troublesome in cleaning of a machine tor coating the 
pressure-sensitive adhesive. 

[0005] Also, an adhesive label on which a releasing paper is laminated is not preferred because of production of a 
large amount of the releasing paper which is a waste stripped from the label, being troublesome in Disposal, and also 
from a viewpoint of saving of resources. 

[0008] As a label for solving the problems, there has been known a label which Is called a delayed-tack label. 
[0007] In the delayed-tack label, a delayed-tack layer is formed on a base material for a label. Although the delayed- 
tack layer does not show an actiesive property at ordinary temperatures, it shows an actiesive property by heating and, 
a releasing paper is not required and, moreover, it has an advantage that it can be readily fitted on a bottle by only heat- 
ing. 

[0008] In the delayed-tack layer, particles of a solid plasticizer and, optionally, particles of a tackrfier are usually Dis- 
persed on a thermoplastic resin having a glass transition temperature of 0-30°C or so, and the solid plasticizer is melted 
by heating, whereby, the thermoplastic resin is plasttoized, resulting in that an adhesive properly is produced. 
[0009] As the above-described solid plasticizer, lor example, dicyctohexyl phthalate is well known (JP-A-61 009479. 
JP-A-07278521 , JP-A-071 45352. and JP-A-08333565 Official Gazettes). 

[001 01 "me above-described delayed-tack label is often prepared through a heating process for drying after coaling a 
pressure-sensitive thermally adhesive which is an emulsion type on a back surface of a base material. As heating tem- 
perature in the case, a low temperature of not more than 45°C is required in order to prevent manifestation of tackiness 
in dicyclohexyl phthalate at a stage of formation of a pressure-sensitive adhesive layer. 

[0011] However, since the heating at such the low temperature requires a tang time of period tor a heating and drying 
process, there is a problem that there ends to lower productivity of the delayed-tack label. Further, as described here- 
inabove, since a releasing paper is not employed in the delayed-tack label, for example, rf it is stored in a heaped state 
for a long time of period under a high temperature in the summer, there gradually occurs the plasticization of the ther- 
moplastic resin by dicyclohexyl phthalate, resulting In that there Is caused a so-called blocking that the labels are stuck 
each other. For that reason, there te a problem that a cooing apparatus is required in order to prevent the blocking. Stfll 
further, there is also a problem that adhesive strength and transparency are disappeared within a short time of period 
in a conventional delayed-tack label. In addition, there have been recently desired a thermoplastic resin containing a 
plasticizer, which do not adversely affect to natural circumstances, a thermally-and pressure-sensitive adhesive, and a 
thermally-and pressure-sensitive adhesive sheet, etc. with a rise of an interest in an environmental protection. 
[0012] JP-A-0 8325535 Official Gazette discloses a thermally- and pressure-sensitive sheet in which dicyclohexyl 
phthalate having an average particle diameter of not more than 4umis employed together with a solid plasticizer such 
as N-cydohexyi-p-toluene suKone amide as a sofid plasticizer. Also, JP-A-09067551 Official Gazette proposes the use 
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of two or more kinds of esters ol benzene dicarboxylic acid which is solid at 2S'C as a solid plasticizer in order to elevate 
a blocking resistance. And also, JP-A-09169870 Official Gazette proposes a retardant in crystallization such as trtoen- 
zyl trimerrltate in order to improve a balance between a blocking resistance and an adhesive property in a conyentonal 
thermally-sensitive delayed-tack type adhesive thermoplastic resin composition. However, even though the solid plasti- 
5 cizers and the retardant in crystallization are employed, there is not always obtained a sufficiently satisfied result in view 
of the blocking resistance, adhesive strength, and durability of transparency. 

[00131 JP-A-61 009479 Official Gazette discloses a thermally-sensitive adhesive in which there is cured a layer com- 
posed of a composition comprising 1 00 parts by weight of an acrylic polymer, 20-100 parts by weight of a crystalline 
plasticizer, 5-50 parts by weight of an unsaturated vinyl monomer by irradiation of an electronic beam. JP-^06017018 

w Official Gazette discloses an adhesive composition containing (A) <a> 4-25% by weight of an aliphatic conjugated dide- 
fine-based monomer, (b) 1-15% by weight of an ethylenic unsaturated carboxyic acid, and (c) 60-95% by weight of 
other vinyl monomers, (B) a crystalline plasticizer, and (C) a tackiier. Also, JP-A-08269420 Official Gazette discloses 
an delayed-tack type pressure sensitive adhesive composition comprising (A) a solution containing a resn having a 
glass transition temperature of not less than 20«C obtained by copolymerizing (a) 3-60% by weight of an unsaturated 

is monomer having carboxylic group, and <b) 40-97% by weight of a hydrophobic monomer, (c) other monomers, in which 
not less than 5% of the resin is solubilized and (B) an acrylic resin water-based emulsion comprising a resin having a 
glass transition temperature of not more than -30°C. The composition has the weight ratio of (A)/(B) of 15/B5-50/50 in 
nonvolatile components in the above-described respective components. However, the pressure sensitive adhesives are 
not always sufficiently satisf ied in view of an adhesive force, a holding power, and water resistance. 

20 [00141 On the other hand, in a delayed-tack label in which the above-described pressure sensitive adhesives are 
employed, since stripping strength shows a tendency of increasing with a lapse of time after sticking by heating, the 
delayed-tack label ends to became incapable of being readily stripped in the case that removal is requred after uses. 
As described hereinabove, difficulty of stripping causes a problem that it cannot be employed for bottles on the premise 
of reuse by recovery as in. for example, bottles for beer. Also, if those are stuck on PET bottles, those cannot be recy- 

25 cled after use. resulting in that it is not preferred from a viewpoint of saving of resources , w ^ ll ..^ Koutfflter 
[00161 J P-A-062590 16 Official Gazette discloses a thermaily-and pressure-sensitive adhesive label in which a water- 
soluble or water-dispersible type water-based coating layer and a water-insolublemydrophobic coating layer are formed 
between a base material for a label and a thermally- and pressure-sensitive adhesive layer, whereby, it can be stripped 
by boiled water or steam. Also, J P-A-0625901 7 Official Gazette discloses a thermally-and pressure-sensitive adhesive 

so label in which a thermally-expansfcie coating layer and a water-insoluble/hydrophobic coating layer are formed between 
a base material for a label and a thermally-and pressure-sensitive adhesive layer, whereby, it can be stripped by boiled 
water or steam. Although the thermally-and pressure^sensrtrve adhesive labels can be stripped by boiled water or 
Bteam, those are poor in heat resistance, and preparation becomes complicated because of a muKHayera structure, 
resulting in that preparation costs become higfi. 

as [00161 JP-A-06314062 Official Gazette discloses a thermally- and pressure-sensitive adhesive label which can be 
stripped through immersion into a water-soluble solvent by mixing thermally-expansible microcapsules and a water-sol- 
uble polymer in the thermally-and pressure-sensitive adhesive layer. In the thermally-and pressure-sensitive adhesive 
label, a stripping property can be somewhat improved. However, the pressure-sensitive adhesive occasionally remains 
at a body to be stuck, and it is poor in water resistance because of mixing the water-eoli«e polymer. 

40 [00171 JP-A-08231929 Official Gazette discloses a pressure-sensitive adhesive sheet in which a heat-sensitive stnp- 
pabie layer composed of a polymeric material and a solid plasticizer is formed between a base material for a label and 
a thermally-and pressure-sensitive adhesive layer, whereby, it can be stripped from a body to be stuck. 
[0018] However, in the case of pressure-sensitive adhesive sheet, a portion of the heat-sensitive stnppable layer 
occasionally remains at a body to be stuck. Also, an adhesive strength is weak between the base matenal and the tner- 
45 mally-and pressure-sensitive adhesive layer, resulting in that an adhesive strength is weak between the pressure-sen- 
sitive adhesive sheet and the body to be stuck. 

[0019] JP-A-08269420 Official Gazette discloses the use of a thermaly-and pressure-sensitive adhesive in whK* a 
weight average molecular weight (Mw) is 3000-30000 in the abowJescribed component (A), whereby, there is sup- 
pressed abearance of an adhesive property in coating-drying step and storing step of a sheet in a rolled state. For that 

60 reason, although the thermally-** pressure-sensitive adhesive is excellent In a storing property, since a stripping 
strength becomes high because of the primary component (B), it is not appropriate in restripping. 
[0020] Abo, printing in surface of a delayed-tack label is often carried out by a photogravure printing and. therefore, 
it is desired that coating of the thermally- and pressure^ensitive adhesive in back surface of the label is simultaneously 
carried out by a photogravure printing. If the thermally-and pressure-sensitive adhesive can be coated by a photogra- 

85 vure printing, there can be largely simplified a preparation process of the thermally-and pressure^sensitive adhesive 
sheet 

[0021] However, the coating amount of a coating solution per a unit area is limited in the photogravure pnnting. 
Accordingly, the thickness ends to become relatively thin in a coating layer formed by the thermally and pressure-sen- 
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sitta adhesive in a sheet obtained. On the other hand, in order to obtain an adhesive strength to be required, & is 
required to increase the thickness in a layer of the thermally-and pressure^ensHive adhesive to a certain extent. 
Accocdingiy the thermally-and pressure-sensitive adhesive cannot be coated up to a necessary amount of a coating 
layer in the photogravure printing, resulting in that there cannot be obtained a thermally-and pressure-sensitive adhe- 
sive which is capable of producing an adhesive strength to be required. In addition, since a coating speed is large in the 
photogravure printing, a drying time of period is short For thai reason, even though an emulsion of a thermally-and 
pressure-sensitive adhesive can be coated over a base sheet in the amount which is capable of producing an adhesive 
strength to be required, there Is a problem mat It cannot be dried before a rolling process after printing. 
[0022] Further, when the thickness is thin in a layer of the adhesive in a conventional thermally-and pressure-sensitive 
adhesive sheet in the case that it is stuck on a body to be stuck after producing tackiness by heating, an adhesive 
strength is insufficient immediately after sticking. As a result, there is a problem that a thermally-and pressure-sensitive 
adhesive sheet is stripped in a packing process or a wrapping process for glass bottles or PET bottles. 
[0023] On the other hand, full-coloration can be readily applied in an ink-jet recording method and, since the method 
is excellent in low-noise and printing quality, it is rapidly coming in recent into wide use. In the inkiet recording method, 
a water-based ink is employed from a viewpoint of safeness and recording applicability, and printing is attained by 
spraying small drops of an ink from a nozzle toward a recording sheet For that reason, quick absorption of an ink is 
required in the recording sheet That is, in a recording sheet having a low absorptive property, an ink is remained on the 
surface of a recording sheet over a long time of period even after termination of printing, resisting in that the recording 
sheet Is partially made dirty by a contact with a portion of a machine, a contact with a workBr, and by laminating the 
recording sheet Further, a large amount of ink sprayed ia mixedly flown out without absorption in an image eectfen of 
a Wgh density, resulting In thai an image becomes blurred. Still further, water resistance Is also required such that 
recorded images are not blurred even in the case that the recording sheet is wet by water. 

[DQ24] On the other hand, there has been developed a recording sheet in which an adhesive layer containing a 
delayed-tack type pressure-sensitive adhesive is formed on a base material so that it can be stuck on an article after 
recording characters, symbols, and designs. Although the recording sheet does not show tackiness at ordinary temper- 
atures, since it shows the tackiness by heating, a releasing paper is not required and, moreover, it has a merit of being 
capable ol readily sticking on vessels, etc. by a 6imple operation of heating. 

[0025] For example, JP-A-05169798 Official Gazette discloses a pressure-sensitive adhesive printing sheet m which 
a pressure-sensitive adhesive layer composed of a water-based delayed-tack type adhesive is coated on a photo-trans- 
missible base film such as a polyester film, and printing or printed characters are formed on the surface of the pressure- 
sensitive adhesive layer. Further, JP-A-08207426 Official Gazette cfscioses a sheet for an ink-jet recording in which one 
surface of a base material is coated by an Ink-accepting layer which contains a thermoplastic resin such as an ethylene- 
vinyl acetate copolymer and an acrylic resin, a crystaline plasticizer, and a tacWfler. Still further, JP-A-093051 17 Official 
Gazette cfisdoses a delayed-tack type pressure-sensitive adhesive sheet in which at least one surface of a base mate- 
rial is coated by an ink-accepting layer, and further, a delayed-tack layer composed of a pressure-sensitive adhesive 
such as a solid plasticizer and an ethylene-vinyl acetate copolymer and a tackifier is formed on the surface coated by 
the Ink-accepting layer. a 
[0026] However, a conventional record ing sheet coated by a delayed-tack type pressure^sensitive adhesive layer has 
a disadvantage that an absorption property of an ink Is low, and a characters-printing property te poor. 
[0027] On the other hand, there is a problem that in the case that a usual acrylic resin is employed as a thermoplastic 
resin (a pressure-sensitive adhesive) of which a pressure-sensitive adhesive layer combined with an ink-accepting layer 
is composed, although an adhesive strength is high, a blocking resistance is tow. Also, there is a problem that in the 
case that an ethylene-vinyl acetate copolymer is employed as the thermoplastic resin <a pressure-sensitive adhesive), 
although a blocWhg resistance is excellent, an ink^absorbing property and an adhesive strength are low. 
[0028] Further, there is known a recording sheet in which there is formed a pressure-sensitive adhesive layer ami- 
posed of a hot-melt type pressure-sensitive adhesive or a delayed-tack type pressure-sensitive adhesive. One surface 
of the recording sheet is an ink-absorbing layer being capable of recording characters, symbols, and designs, etc. and 
another surface of the recording sheet is a sticking layer to an article (for example, a high-quality paper, a coat-paper, 
a plastic tarn, glass, and a metal, etc.). 

[0029] For example, JP-A-09146462 Official Gazette discloses a thermally-adhesive type recording paper in which 
an ink-accepting layer is formed on one surface of a substrate, and there are formed (1) a hot-melt type pressura^en- 
sitive atfiesive containing a synthetic rubber, etc. as a base resin, and (2) a delayed-tack layer containing a thermoplas- 
tic resin which includes an acrylic resin, etc. and a sold plasticizer such as dicyclohexylphthalate on another surface of 
the substrata Such the recording paper, particularly, the recording paper in which a delayedHack layer is formed does 
not have tackiness at ordinary temperatures. However, since the tackiness is produced by heating, there is an advan- 
tage that a releasing paper is not required, and it can be readily stuck to an article by an easy operation of healing. 
[0030] However, in the recording sheet having a hot-melt layer containing a hot-melt-type pressure-sensitive adhesive 
such as a synthetic rubber, etc., and the recording sheet having a delayed-tack layer containing the solid plasticizer 
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such as dicyclohsxyl phthalate, for example, if those are stored in a heaped state of a plurality of sheets for a long time 
of period under a high temperature in the summer, there is caused a so-called blocking phenomenon that the labels are 
stuck each other. For that reason, there is a problem that a oold reserving apparatus is required in order to prevent such 
the blocking. 

5 [0031 ] Also, for example, in the case that there is formed the delayed -tack layer containing the solid plasticizer such 
as dicyclohexyl phthalate, when a coating solution containing a thermoplastic resin and a solid plasticizer is coated and 
dried, a lowterrperature of not more than 45°C is required in order to prevent manifestation of tackiness by melting of 
the solid plasticizer. For that reason, there is a problem that productivity is lowered in a sheet for recording. 
[0032] On the other hand, as a labei for sticking to vessels such as glass battles, PET bottles, and cane, there is devel- 

10 oped a shrink label in which an adhesive layer is formed on a thermally-shrinkaWe film, whereby, a label is firmly fixed 
by thermally-shrinking of the adhesive and film. 

[0033] For example, JP-A-62227182 Official Gazette discloses a shrink label for a bottle already printed, in whfch a 
covering layer and an adhesive layer primarily composed of a polyamid e resin are successively formed on a shrink film. 
Further, JP-A-0431 1432 Official Gazette discloses a shrink label for bottles having a thermally shrinking property at at 
is least one direction, in wNch there are successively laminated a designed ink layer, an anchoring resin layer, a metal- 
lized layer, and a thermally-sensitive adhesive layer on one surface thereat The shrink label is molded into a cylindrical 
shape. However, in the labels disclosed in the Official Gazettes, a high temperature such as 180-280°C or so is required 
in order to produce an adhesive property. 

[0034] Further, as a label which can stick to a body to be stuck at relatively low temperature, as described herein- 
20 above, a delayed-tack label has been known. If an adhesive layer for the above-described shrink label is constructed by 
such a delayed-tack layer, it can be firmly stuck to bottles, etc. at a relatively low temperature. However, there is a prob- 
lem that in the case that dicyclohexyl phthalate which is a conventional solid plasticizer is employed as a solid plasticizer 
mixed in a delayed-tack layer, although a label can be once stuck to the bottles, etc.. an adhesive strength ends to lower 
within a short time of period, whereby, a clearance is occasionally generated between the label and a body to be stuck. 
25 and the label is apt to be peeled and, further, a printing portion becomes unclear by a decline of transparency, and 
becomes unimpressive. 

[003S] Sta further, solvents are being converted from an organic-based one into a water-based one in a field of a coat- 
ing agent from a viewpoint of environmental problems. However, there is a drawback that since a conventional water- 
based coating agent does not have crosslinkable functional groups, water resistance, solvent resistance, adhesion, and 
so weatherabiiity in a coating layer are poorer in the water-based coating agent than in a solvent-based coating agent Fur- 
ther, even in the water-based coating agent, a staining resistance has been being required from a viewpoint of mainte- 
nance-free concept 

[0036] Therefore, as a water-based coating agent having crosslinkable functional groups , there is proposed (for exam- 
ple, confer JP-A-0302161 0 Official Gazette, etc.) a water-based coating agent in which there is employed a resin com- 
as position which emulsifies a resin having an alkoxysilyl group which is one of hydroiyzaWe silyl groups. By the use of 
such the water-based resin conposition. although it became possible to obtain a water-based coating agent having an 
improved water resistance, solvent resistance, and adhesion, a weatherabiiity and staining resistance are not still suf- 
ficient 

[0037] As a method for improving a weatherabiiity and staining resistance in a coating layer, there has been known a 
40 means by copolymerization of a polymer izaWe unsaturated monomer having a polydimethylsiloxane structure in a 
resin. However, if the copdymerization is carried out by a usual emulsion polymerization system, since polymerizability 
of the reactive polydimethylsiloxane is lower compared to other monomers, a large amount of gels are produced during 
the emulsion polymerization. 

[0038] Further, when It is intended to stably obtain a resin composition, there must be decreased the use amount of 
4$ the reactive polydimethylsiloxane, resulting in that the weatherabiiity and staining resistance cannot be obtained as 
being expected. 

[0039] On the other hand, in a siding base material in a ceramic industry such as a calcium silicate plate, an ALC 
plate, a f lexWe board, a plaster slag, a pearlite, a powdered wood cement plate, and a precast concrete plate, and an 
inorganic-based porous base material such as a mortar and a concrete base material, surface coating is usually carried 

so out for the purpose of an improvement of durability and a fine appearance 

[0040] In the case of the surface coating, if it is directly coated on the base materials, adhesion to the base materials 
becomes inferior. Accordingly, an under coating is carried out on the base materials. Therefore, in a primer employed 
for the purpose, there are required an excellent water resistance, weatherabiiity. and storage stability, etc. until using 
thereof, and adhesion to both the base materials and surface coating. 

55 [0041 ] As the primer to be employed for the purpose, there has been conventionally known a water-based resin com- 
position containing a water-soluble silicate and a synthesized resin. 

[0042] For example, OP-A-61 238860 Official Gazette discloses a a composition containing a water-soluble silicate 
represented by the formula MgO-xSigO (M is an alkali metal, and x is a value of 2.0-4.5) and an acrylic-based synthe- 
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sized emulsion and/or water-based solution. As an acrylic resin, there are disclosed an act yl ate copolymer and a sty- 
rene-acrytate oopolymer, etc. 

[0043] Further, JP-A-07102241 Official Gazette discloses a a composition containing an acrylic-emulsried resin and 
a fithium silicate represented by the formula U^-nSiO* (n is a value of 3-8). According to Examples of the Official 
5 Gazette, a methylmethacryiateAajtytaiyytate copolymer is employed as the acrylic resin. 

[0044] SUII further, JP-A-G2308887 Official Gazette discloses a a composition containing an emulsion (A) of a vinyl 
copolymer having cartwxylic groups and alknxysilyl groups and (B) a lithium silicate in the soGd components weight ratio 
of(A):(B)=40:60-90:10. 

[0045] However, in the compositions described in the Official Gazettes, there is a problem that storage stabirty, etc. 
io until using thereof is poor, and adhesion to a porous base material is insufficient 

DISCLOSURE OF THE INVENTION 

[0046] Accordingly, a purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and 

16 a thermally-and pressure-sensitive adhesive sheet which have an excellent blocking resistance. 

[0047] Another purpose of the present invention is to provide a thermoplastic resin composition which can be ther- 
mally dried at a higher temperature after coating, and which does not cause a blocking even in the case of storing for a 
long time of period, and to provide a thermally- and pressure-sensitive adhesive and a thermally-and pressure-sensitive 
adhesive sheet which contain the thermoplastic resin composition. 

so [0048] Other purpose of the present invention is to provide a thermoplastic resin composition and a thermally-and 
pressure-sensitive adhesive which can be thermally dried at a higher temperature In the case of preparing a thermally- 
and pressure-sensitive sheet by coating on a base material, and which has a high adhesive property and an excellent 
blocking resistance. Further, an other purpose of the present invention is to provide a thermally-and pressure-sensitive 
adhesive sheet which is high in productivity and excellent in an adhesive property, and which does not cause a bkxidng 

25 even in the case off storing for a long time of period, and to provide a method for the preparation thereof. 

[0049] Stfll further, other purpose of the present invention is to provide a thermoplastic resin composition and a ther- 
mally- and pressure-sensitive adhesive which can be thermally dried at a higher temperature in the case of preparing 
a thermally- and pressure-sensitive adhesive sheet by coating on a base material and, further, which can maintain a 
durabity in a high adhesive property and transparency for a long time of period and. further, which is excellent in a 

30 blocking resistance. Besides, other purpose of the present invention is to provide a thermally-and pressure-sensitive 
adhesive sheet which is high in productivity and excellent in an adhesive property and transparency and, further which 
does not cause a blocking even in the case of storing tor a long time off period, and to provide a method for the prepa- 
ration thereof. 

[0050] Also, other purpose off the present invention is to provide a thermoplastic resin composition, a thermally and 
* pressure-sensitive adhesive, and a thermally- and pressure-sensitive adhesive sheet which do not adversely affect to 

natural circumstances. . . . 

[0051] Further, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and 

a thermally- and pressure-sensitive adhesive sheet which are excellent in adhesive force, a holding power, and water 

resistance, and to provide a method for the preparation thereof. 
40 [0052] Stil further, other purpose off the present invention is to provide a thermally-and pressure-sensitive adhesive 

and a thermally-and pressure-sensitive adhesive sheet which have a sufficient adhesive strength in practical uses, and 

which can be readily stripped and removed by hands without using boiled water, steam, and a water-based solvent. 

etc., and to provide a method for the preparation thereof. 

[0053] Besides, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and 
46 a thermally- and pressure-sensitive adhesive sheet which can be readily stripped without remaining a pressure^ensi- 
tive adhesive layer on a body to be stuck even at a lapse of a long time of period after sticking, and to provide a method 
for the preparation thereof. 

[Q054] Also, other purpose of the present invention is to provide a thermally-and pressure-sensitive adhesive and a 
thermally-and pressure-sensitive adhesive sheet without remaining a pressure-sensitive adhesive layer on a body to be 
so stuck even at a lapse of a determined time off period after sticking and, moreover, which can be reacfly stripped, and to 
provide a method for the preparation thereof. 

[0055] And also, other purpose of the present invention is to provide a thermally-and pressure-sensitive acfoesive 
sheet which can produce a sufficient adhesive force even by a small amount of coating volume of the thermally-and 
pressure-sensitive adhesive, and which can produce a sufficient adhesive force even at immediately after sticking. 
66 [0056] And also, other purpose of the present invention is to provide a reconj ng sheet which is excellent in an ink- 
absorbing property and printing property, and which can produce a suff icient adhesive property by thermally activating, 
and to provide a method for the preparation thereof. And also, other purpose of the present invention is to provide a 
recording sheet which is excellent in a blocking resistance, and to provide a method for the preparation thereof. 
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16 



20 



25 



SO 



60 



66 



r00571 And also other purpose of the present invention is to provide a record«o sheet in whidhan tnK ^^^^ ! ^^ 
SJon m Jurtm i ota base material, and a delayed-tack layer is formed on another surface, andwhch is high 
in SSL^^^SeS In* Adhesive property and. which has a high blocking resistance. And also, oth^purpose - 
S^^SSfto ^^T^ngsheet in which an ink-absorbing layer is formed on onesurfece ofa 
Sri ^ del^-teck layer is formed on another surface, and which is excellent in an ink^rb.n^W 

Q «ri rmramt* which is excellent in a blocking resistance. 

SsT^ TaC^er^ose of the present Mention is to provide a shr.nK.nfl label which can befirm^toa 
KS etc ^mple means, and which can maintain a high adhesive property and transparency tor a long time of 

Iran And also, other purpose of the present invention is to provide a water-based resin composition > havino an 
Eed weatStSty^d sSning resistance while maintaining a water resistance, a solvent 
K SabaM nSerial in a water-based coatinfl agent containing a resin having ■ "JJW ^ 

T^J^Mvo* Tand to provide a water-based coating agent containing the water-based resin cornposibon 
Sio, rSSffSJSSK the present invention is to provide a water-based coating compoemon wNcb * 
Sent S! waS Sta^rweatheraMity, and a storage stability until the use and. moreover, excellent m an adhe- 

S! ] i^ltr: Si SSnvest^ons in order * achtev. the 

EZ ^L^lTSab!?^ baling a temperature at which a thermoplastic resin Inflates to be^a^icized by the use 
%i VZm S** and capabHHy of causing tacWneaa at a temperature when sticking a label. (2) capability of ele- 

^Sto^Ts^Sa^oTa^id piasfclzer is givea (4) a water restetance can bealso improved together 

SSZ««ii ol a melting como » "I"* » onitaln ""»• »•>»••" • """WO I**" " * SM " 1 ?"S"* , *2L* 

k^Ih ihuwaiUand nressuro-sansluva adnoalva at a detafitmned condnton on a bass she*, HocMng 18 not oauaad 

S*h WT-naun, » apt to ™M«* —«•. (7) oap*«jr ot Mng n»dty 

pStn^rS^dc^jn^^ 

of a specif .ed acrylic P«^« "« a «*° _ P '^!^LL , ayer fe tormed over another surface of the base material, btock- 
, r^^e" r^mar^y m^by ^S^Lm- as a so,* piaster fo r constructing a daayed- 

•f^ISSj. I«H^Sn to hMHes bv emolovino a delayed-tack layer in which an adhesive layer of a shrink label is con- 
l^Z^^J^e^^Z^t^^^^ Pliers. (t2) capability of obtaining awater- 
SsnrxSri a^r^Jed weatherabiirty and staining resistance 

D °^ ,„,^' !vT nd adheeton from an emulsion obtained by adding water to a resin solution obtained by a solution 
^l^n^a^rXS^Tu^aa^tod monomer having a hydrolyzable silyi group, a polymerizable uneato- 
SSrSSmlr^Si Se^ one of ionizaWe groups, other pdymerizaHe unsaturated rtionomers. and a polymenz- 
^^M^S^^ rpoVydimethylsiUne structure, and (13) an adhesion to both afaporous base 
mateSS^o^coS m improved in addition to an excellent water resistance, weatoerat*^ and storage £b.l- 
ru^freui by using a £mHM type water-based emulsion containing a cop*m.r exposed 
^^Zratec I monomer having a specified structure and/or a polyvalent epoxy compound, and other myomere in com 
Sne^a^n^nJlllS a copolymer of an unsaturated monomer having carboxyUc group with other pdym- 
erizable unsaturated monomers. 
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[0062] Based on the above descriptions, the present invention has been completed. 

[0063] That is, the present invention provides a thermoplastic resin composition containing a thermoplastic resin and 
a solid plasticizer. characterized in that the solid plastcizer is at least one compound selected from the Qroi*> of three 
kinds of compounds (0 a muWester compound of (A) (A1) an alcohol having a substituted cydohsxane nng or a substi- 
5 tuted cydohexene ring substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl groip. or 
(A2) an alcohol having a bridged ring containing at least one of a six-mernbered carbon ring with (B) a polybasic add, 
fja) a phosphorus compound having a melting point of 55-1 00«C or a phosphorus compound represented by the fol- 
lowing formulae (1a), (1b), (1c) or (2) 

1 1 i 

n / n C 



\ 0 
\ R 2 



0 



(la) (lb) 



R A 0-P-0R 4 R 5 -P-R : 

O R 6 
R3 

(lc) (2) 



30 



[in the formiiae, R 1 . R 2 . R 3 R 4 . R 1a . R 3 -. R 4a . R 5 , R 6 . and R 7 are a hydrocarbon groip or a heterocyclic group, respec- 
tively, A is a divalent hydrocarbon group or a heterocyclic grotp, k is 0 or 1, n is an integer of 1-3, however, R , FT, 
.and R 4 * are not simultaneously a phenyl group or 4-t-butyfchenyl group, R\ R z , and A In the formula (1a), R 
A in the formula (1a), R 1a , R 3 *, and R 4 * in the formula (1b), R 1 , R 3 , and R 4 in the formula (1c), R 5 , R 6 . and R 7 in the 
formula (2) may form a ring containing phosphorus atom by bonding of al least two groups, respectively.], and (iiia) a 
diester compound of (C) (d) hydroquinone or lesorcinol wherein benzene ring may be atethiited by an alkyl group, or 
(c2) catechol wherein benzene ring is substituted by an alkyl group with (D) an organic monobasic add (hereinafter, it 
is occasionally called as the thermoplastic resin composition 1"). 

[0064] Firmer, the present invention provides a thermoplastic resin composition containing a thermoplastic resin and 
a eolid plastidzer, characterized in that the solid plasticizer is constructed by a combination of at least two compounds 
selected from the o/oup of four kinds of compounds (i) a muitiester compound of (A) (A1) an alcohol having a substi- 
tuted cydohexane ring or a substituted cydohexene ring substituted by at least one of an alkyl groip and having at least 
3 carbons tithe alkyl group, or (A2) an alcohol having a bridged ring containing at least one six-membered carbon nng 
with (B) a polybasic acid, (ua) a phosphorus compound having a melting point of 55-1 00°C or a pho^orus compound 
represented by the fbOowing formulae (1a), (1b), (1c) or (2) 



so 



66 
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R l 0 




P-OR 4 



R ia 0-P-0R« 



0 



0 



(la) 



(lb) 



r'o-p-or 4 



R 5 -P-R 7 



l 

0 
R J 



T 



(lc) 



(2) 



[in the formulae, R 1 , R 2 , R 3 R 4 , R 1 a , R 3 *. R 4 *. R 5 , R 6 . and R 7 area hydrocarbon group or a heterocyclic group, respec- 
tively, A tea divalent hydrocarbon group or heterocyclic group, k is 0 or 1 . n is an integer of 1-3, however. R 1 * R 3 *, and 
R 48 are not simultaneously a phenyl group or a 4-t-butyfehenyl group, R 1 , R 2 , and A in the formula (1a), R 3 . R 4 . and A 
in the formula (1a), R 1a , R 3 *. and R 4 ® in the formula (lb), R 1 . R 3 , and R 4 in the formula (1c), R 5 . R! 6 , and R 7 in the for- 
mula (2) may form a ring containing phosphorus atom by a bonding of at least two groups, respectively.], and (Hi) a 
dioxybenzene derivative, and (iv) dicyclohexylphthalate (hereinafter, it is occasionally called as "the thermoplastic resin 
composition 2"). 

[0065] Still further, the present invention provides a thermoplastic resin composition containing a thermoplastic resin 
and a sold plasticizer, characterized in that the solid plasticizer is constructed by a combination of the compounds (0 a 
mu Wester compound of (A) (A1) an alcohol having a substituted cyclohexane ring or a substituted cydohexene ring 
substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl group, or (A2) an alcohol having 
a bridged ring containing at least one of a aix-membered carbon ring with (B) a polybasic acid, and (ii) a phosphorus 
compound (hereinafter, it is occasionally called as "the thermoplastic resin composition 3"). 

[0066] Also, the present invention provides a thermoplastic resin composition containing a thermoplastic resin and a 
solid plasticizer, characterized in that the solid plasticizer is a mufti ester of a polybasic acid which does not bring about 
a morphological change to a testes of a rat when it is continuously given by an oral administration to the rat for 7 days 
in a dose of 1000 mgfcg (hereinafter, it is occasionally called as "the thermoplastic resin composition 4"). 
[0067] And also, the present invention provides a thermoplastic resin composition which contains a thermoplastic 
resin having a glass transition temperature of -10 to 2S°C and a solid plasticizer, and the thermoplastic resin is a water- 
based thermoplastic resin composition dispersed in water, characterized in that the solid plasticizer is a phosphorus 
compound (hereinafter, it is occasionally called as "the thermoplastic resin composition 5"). 

[0068] And also, the present invention provides a thermally- and pressure-sensitive adhesive containing the above- 
described thermoplastic resin composition a thermoplastic resin composition 1 , 2, 3, 4, or 5 (hereinafter, it is occasion- 
ally called as "the thermally-and pressure-sensitive adhesive 1 "). 

[0069] And also, the present invention provides a thermally-and pressure-sensitive adhesive containing a thermoplas- 
tic resin composition and a solid plasticizer, wherein the thermoplastic resin is constructed by an epoxy compound (E) 
and a polymer (F) of a polymerizable unsaturated compound (hereinafter, it is occasionally called as "the thermaHy- and 
pressure-sensitive adhesive 2"). 

[0070] And also, the present invention provides a thermally-and pressure-sensitive adhesive containing a thermoplas- 
tic resin and a solid plasticizer, wherein that the solid thermoplastic resin is a polymer of a polymerizable unsaturated 
compound having a hydrolyzable sifyi group (hereinafter, it is occasionally called as "the thermally-and pressure-sensi- 
tive adhesive 3"). 

[0071 ] And also, the present invention provides a thermally-and pressure-sensitive adhesive containing a thermoplas- 
tic resin and a solid plasticizer, wherein a weight average molecular weight (Mw) of the thermoplastic resin is 100,000- 
500,000 (hereinafter, it is occasionally caled as the thermally- and pressure-sensitive adhesive 4"). 
[0072] And also, the present invention provides a water-based thermally- and pressure-sensitive adhesive containing 
a thermoplastic resin and a solid plasticizer, characterized in that a decline of a melting point in the solid plasticizer ver- 
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sus a melting pant of the solid plasticizer in a thermally-and pressure-sensitive adhesive layer formed by heating the 
water-based thermally-and pressure-sensitive adhesive at 40°C for 2 minutes on a base sheet is less than 3°C (here- 
inafter, it is occasionally called as The thermally-and pressure-sensitive adhesive 5"). 

[0073] And also, the present invention provides a water-based thermally- and pressure-sensitive adhesive sheet, 
wherein a pressure-sensitive adhesive layer composed of the above-described thermally-and pressure-sensitive adhe- 
sive 1,2, 3, 4, or 5 is coated on at least one surface of a base material (hereinafter, It is occasionally caled as The ther- 
mally-and pressure-sensitive adhesive sheet 1"). 

[0074] And also, the present Invention provides a method tor the preparation of a thermally-and pressure-sensitive 
adhesive sheet which cooprises forming a pressure-sensitive adhesive layer composed of the thermally-and pressure- 
sensitive adhesive 1 , 2. 3. 4. or 5 by coating on at least one surface of a base material. 

[0075] And also, the present invention provides a thermally-and pressure-sensitive adhesive sheet, wherein a ther- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tacWfier. and a solid plasticizer is 
coated on at least one surface of a base material, characterized in that an adhesive strength when being stuck to a body 
to be stuck after tackiness is produced by heating the thermally-and pressure-sensitive adhesive sheet is 100 g«25mm- 
600 gf/25mm at a period of 6 months lapse (hereinafter, it is occasionally called as The thermally-and pressure-sensi- 
tive adhesive sheet 2"). 

[0076] And also, the present invention provides a thermally-and pressure-sensitive adhesive sheet, wherein a ther- 
mally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tacWHer, and a solid plasticizer is 
coated on at least one surface of a base material, characterized In that a coating amount of the thermally-and pressure- 
sensitive adhesive is less than 5 g/m 2 , and an adhesive force when being stuck to a body to be sticked after tackiness 
is generated by heating the thermally-and pressure-sensitive adhesive sheet is not less than 100 gt/25mm (hereinafter, 
it is occasionally called as "the thermally-and pressure-sensitive adhesive sheet 3"). 

[0077] And also, the present invention provides a recording sheet wherein an ink-absorbing layer composed of an 
acrylic-based polymer containing 5-50% bymolofa hydrophilic monomer which is a constructing monomer and a 60fid 
plasticizer is formed on at least one surface of a base material (hereinafter, it is occasionally called as The recording 

[rare] 1 ^ And also, the present invention provides a method tor the preparation of a recording sheet which comprises 
forming an ink-absorbing layer composed of an acrylic-based polymer containing 5-50% bymolofa hydrophilic mono- 
mer which is a constructing monomer and a solid plasticizer on at least one surface of a base material. 
[0079] And also, the present invention provides a recording sheet wherein an ink-absorbing layer is formed on at least 
one surface of a base material and a delayed-tack layer composed of a thermoplastic resin, a solid plasticizer, and a 
tacMf ler is formed on another surface of a base material, the solid plasticizer Is at least one compound selected from 
the group of three kinds of compounds (i) a multiester compound of (A) (A1 ) an alcohol having a substituted cyclohex- 
ane ring or a substituted cyclohexene ring substituted by at least one of an alkyl group and having at least 3 carbons in 
the alkyl group, or (A2) an alcohol having a bridged ring containing at least one of a sfat-membered cartoaring with (B) 
a polybatic add. Qua) a phosphorus compound having a melting point of 55-1 00°C or a phosphorus compound repre- 
sented by the following formulae (1a), (1b), (1c) or (2) 




(la) 



(lb) 



R l 0-P-0R* 



R 5 -P-R 7 



I 

0 



<lc) 



<2) 
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16 



pnmeformulae. Ri. * Fft R 4 . * 3a . R*. R5 • R !•^ R ^"^^^^SS^T^^R^S 
tivety. Aisa dival ont hydrocarbon group or heterocyclic group, k k 0 or 1 . n is an * ZJ. fZ 

Kre not simurtaneously a phenyl group or 4-t-butytphenyl sraupR . J. and A in the formula ™S'™£££ 
♦L w™.iq ria<> Rt« R 3 « and R 4 * in the formula (1 b). R 1 . R 3 . and R 4 in the formula (tc), R*. R . and R in the formula 
IS SSE frSg comaiS* phoXrS atom by a combination ot at least too groups. npjWA «dJJ • 
2L^™!nd of TO) (oil JwdWinone or lesorcinol in which benzene ring may be substituted by an alkyl group or 
SSSSS^M may be substituted by an alky, group with (D) an organ* monobas* aad (herein- 

after It is occasionally called as -the recording sheets 

naSq AnTaL, »e present invention provides a shrink .abel. on which 

resfo a sol d plaslidzer. and a taddfier is formed, wherein the solid ptasfidzer is constructed by the con*.naton 
S aTte« SSouS gnSi selected from the group of four Knds of compounds (i) a "^"^ * « 
7* ^c^oftorina a substifcrted cydohexane ring or a substituted cydohexene ring substituted by at least one of 
rnaSwaSZngat .east S carbons in the a*yi group, cr (A2) an afooho. having a Mdgtfnno 
r^TneTa P six-membe?ed carbon ring with (B) a poiybaslc acid, (iia) a prttsphon* «xr^ r«Jng a meKing pert 
of 55-100'C or a phosphorus compound represented by the following formulae (1a). (1b), (1c) or (2) 



so 



(la) ("» 



■r'o-p— or* r s -p-r* 

so I I 

0 R 6 
R 3 

(lc) (2) 
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66 



pntheformulae. H\ R* ri». R 4 R • R ■ R • * J ^ ^Lt^S-S/ffl 
Uly. A is adivalent hydrocarbon grouper heterocyclic group, k « 0 or 1, , n »an ^J^J^ R J JJJ 
R^are not simuftaneously a phenyl group or ^t-butykxienvM snw R . R 2 . ^ A fo ™ la ^oT^^^ 
" ', 1a> R ia p3. and R 4 " in the formula (1b). R . R 3 . and R 4 m the formula (1 c), R°. R .andR mtneiormuia 

IS STfSm a ring cSitainS, phoiSorus atom by a combination of at least two groups, respectively.] and a 
Mc£?££ SSS WrcXoneorfoson^ 

?c^edTw!Srein benziTringis substituted by an alky, group with (D) en organ* monobas* aad. and (iv) d,cy- 
fr^f^tSo' the present invention provides a water-based resin composition obtained by emulsifying while addin fl 
^-Sha^ 

rSS 18 ^, the present invention provides a water-based coating agent containing the water-based resin composi- 
mrai And also the present invention provides a water-based coating composition containing (O) a core/shell type 
unsaturated monomer represented by genera, formula (XXX.) 
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(in the formula. R 31 is a hydrogen or a methyl group, and R 82 is a substituted alkyi group having an epoxy group or a 
epoxy group-equivalent compound) and/or (L) a pdyvalent epoocy compound having at least two epoxy groups in the 
molecule with 95-50% by weight of (M) other polymerizable unsaturated monomers which are copolymerizable with the 
(K) a polymerizable unsaturated monomer and the (4 a polyvalent epoxy compound, and shell components are com- 
prised a copolymer of 2-50% by weight of (N) a polymerizable unsaturated monomer having carboxyiic group with 98- 
50% by weight of (M) other polymerizable unsaturated monomers which are copolymerizable with the (N) a polymeriz- 
able unsaturated monomer having carboxyiic group, and a water-soluble silicate <P) represented by general formula 
(XXXII) 

NfeO-xSOa (XXXII) 

(In the formula. M represents an alkali metal belonged to No. I A group in the periodic table, and x represents the number 
of 2.0-7.5) ri a mixing proportion ratio of (O):(P)=10:1-1 :10 by weight based on the solid content 
[0084] it is to be noted that an "acrylic-based 11 monomer and a "methacrylic-basecr monomer are named generically 
as a n (meth)acry1ic-basecT monomer in the present specification. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[Thermoplastic resin composition and thermally- and pressure-sensitive adhesive 1] 

[0085] The thermoplastic resin composition of the present Invention contains a thermoplastic resin and a solid plas- 
ticizer. 

[0086] As the thermoplastic resin, there are enumerated, for example, an acrylic-based polymer containing 
(meth)acryiic acid or esters thereof as a monomer, which includes a homo or copolymer of a (meth)acrytate. a styrene- 
(meth)acrytate copolymer, a vinyl acetate-(meth)acrylate copolymer, an ethy1ene-{meth)acrylate copolymer, an ethyl- 
ene-(meth)acrylicacid copolymer, a (meth)acrylate-(rneth)acrylic acid copolymer, a styrene-aCTytonitrileKmeth)acrylate 
copolymer, a styrene-(meth)acrylate-(meth)acry«c acid copolymer, a styrene^crytonitrileKmeth^^ 
acid copolymer, an ethylene-vinyl acetate-(meth)acrylate copolymer, a vinylpyrroBdonaKmeth)acrylate copolymer, and 
a styrene-butadiene-(rneth)acrylic acid copolymer; a vinyl acetate-based polymer containing vinyl acetate as a mono- 
mer such as a vinyl acetate resin and an ethylene-vinyl acetate copolymer; a synthetic rubber such as a styrene-buta- 
diene copolymer, an isobutyrene resin, an isobutyrene-isoprene copolymer, a butadiene resin, a styrene-isoprene 
copolymer, and an acrylonltrile-butadiene copolymer; natural rubbers; an ethylene-vinyl chloride copolymer, a vinyl 
chloride-vinylidene chloride copolymer, a vinylpyrrolidone-etyrene copolymer, a chlorinated propylene resin, a urethane 
resin, and an ethyl celulose, etc. The thermoplastic resins may be solely or in combination of two or more kinds. 
[0087] A preferred thermoplastic resins include the acrylic-based polymer [for example, the acrylic-based polymer 
containing a (meth)acrylate as a monomer], the vinyl acetate-based copolymer, the synthetic resin, and the natural rub- 
bers, etc. Of the acrylic-based polymer, particularly, there are preferred the acrylate-{meth)acrylate copolymer (tor 
example, a copolymer off a Chalky! ester of acrylic add and a C 1 _ 4 aKyl ester of methacrylic acid), the acryiate- 
(meth)acrylate-(meth)acry«c acid copolymer [tor example, a terpolymer off a C^iodW est* 01 aCf y ,k3 acid and a G,. 
4 alkyl ester of methacrylic acid and (meth)acrylic acid], and an acrylate-siyreneKmeth)acryiic acid copolymer [for exam- 
ple, a copolymer of a C2-10 ester of acrylic acid and styrene and (meth)acrylic acid] which are an acrylic-based 
copolymer containing an acrylate (a C2-10 aikyl ester of acrylic acid), a methacrylate (a C M alkyl ester of methacrylic 

acid), or styrene as a comonomer. ( 

[0088] Glass transition temperature (Tg) of the thermoplastic resin can be appropriately selected in considenaton of 
kinds of a body to be stuck within a range in which an adhesive property and blocking resistance are not deteriorated 
when it is employed for a shrink label. In usual, it is -10 to 70°C or sa In the case that the glass transition temperature 
is less than -10°C. the blocking resistance is apt to lower. On the other hand, in the case that the glass transition tem- 
perature is too high, an adhesive property is apt to tower. 

[0089] It is to be noted that in the case that the solid plastkazer is, tor example, a phosphorus compound, the glass 
transition temperature (Tg) of the thermoplastic resin Is preferably -10 to 25°C or so, more preferably -5 to 20«C or so, 
and most preferably 0 to 15°C or so. 

[0090] In the thermoplastic resin composition 1 of the present invention, as a solid plastazer, there are employed at 
least one compounds selected from the three kinds of components consisting of the abovenj escribed (i) a muWester 
compound (a first compounds group), (iia) a phosphorus compound (a second compounds group), and (ilia) a diester 
compound (a third compounds group). 
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[(i) Multiester compound] 

[0091] .n the alcohol <A1) constructing the abov^escribed multester compound ^^'^ 3?^^^^ 
stituted group in the cyclohexane ring or the cyclohaxene ring, there are enumerated methyl, ethyl, propyl. «opropyl. 

SI' ^SloSSnha^ngThe substituted cyclohexane ring or the cyclohexene ring which is substituted by the 
SLUSi oneo! more aW groups and has total carbon number of not less than 3. f^T^Cno 
Smole a substituted cydohexand represented by the formulae (D-fVII) desenbed below. asubsWuted cydohexencj 
Sri oylhe formulae (V..O-00 described below, a substituted cydohexano. hav-ng «rbonyl ^£*~*teti 
b^TtaTrrxJae (Xl)KXII). and a substituted cyciohexenol having carbonyt group represented by the formula (XIII). Fur- 
nas t^T^^having a bridged ring oonlaining at least one of a six-membered carbon nng. then , are enu- 
SeVtor sample, an alcohol having a bridged ring in which a bridge is formed by bonding of an al^enegroup 
£££ two S£ atoms other than Recent carbon atoms in the carbon atoms «t,ng ^^red ^r- 
bon rim for example, an alcohol having a norbomane ring represented by (XIV). (XV). (XVI). and (XVIII). an alcohol 
SUn?." nose ring represented by (XV.f) and (XIX). and an alcohol having an adamant,™ nng represented by 
(XX) and (XXI), eta. 
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OH OH 
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(XVI) (XVII) (XVIII) (XIX) 

OH OH 

(XX) (XXI) 



[0094] Of the alcohols, there are preferred the substituted cydohexanol (All) which ie substituted by one or more afoyl 
groups having total carbon number of not less than 3 in the substituted group, which is the alcohol represented by (I)- 
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(VII) the alcohol (A21) having a bridged ring containing at least one of a six-membered saturated carbon ring in which 
hydroxy! group or hydroxymethyl group is bonded, which is the alcohol having a norbomane ring represented by (XVI) 
and (XVIII) and the alcohol having an adamantine ring represented by (XX) and (XXI). 

[0095] Particularly, 3,3,5-trimethylcyclohexanol represented by the above-described formula (I) is preferred from a 
viewpoint of a temperature for an appearance of thermaBy-sensitive tackiness and blocking resistance. 
[00961 The above^Jescrfoed polybasic acid (B) includes a polyvalent carboxylic acid, a polyvalent sufchonic add, and 
a polyvalent phosphonic acid, etc As the polyvalent carboxylic acid, there are exemplified a polyvalent carboxylic acid 
(phthallc acid, pyromerrrtlc acid, cyclohexene-4,5^icarbaxyllc acid, and trimerrltlc add) corresponding to an addanhy- 
dride (phthalic anhydride, pyromerritic anhydride, cyclohexene-4,5-dicait>oxylic anhydride, and trimerntic anhydride) 
represented by the formulae described below. 



16 
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*> and a polyvalent carboxylic acid (tereprrthalic add. isophthalk: acid) represented by the formulae described below. 

C00H CO0H 

am 



40 



[00971 In the above-described formulae, benzene ring may be substituted by a substituted group which includes an 
aikyi group (for example. C^alkyl group) such as methyl, ethyl, isopropyl. and t-butyi groups, an aryi gnxp such as 
phenyl and naphthyl groups, an altoxy group (for example, C^sJtaxy group) such as methoxy and ethoxy groups, a 
halogen atom such as fluorine, chlorine, and iodine atom 

[0098] Of the muMester compound (I) of the alcohol (A) with the polybasic acid (B). bis(3.3.54rimethyicy- 
clohexyljpntnalate represented by the formula described below. 



65 



is particularly preferred which is obtained by a reaction of 3.3.5^trimethy1cyclohexanol represented by the formula (I) 
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with phthalic anhydride. 

[0099] It is to be noted that the above-described 3,3.5-trimethyl cydohexanol contains a cts-compcund and trans- 
confound which are a geometrical isomer by a relationship ol a steric position of hydroxyl group and 5f>osition methyl 
group. ^ the present invention, there can be employed a multiester obtained from any of isomers thereof. Further, there 
can be also employed a muttiestBr obtained from a mixture of the isomers, for example, as the above-described 
bteO.a.S-trlmethytcyclohexyDphthalate, there may be employed any one of bisCtrans^^^methyk^ohaxyOphtha- 
Iate/tts(cis*,3,5-trimethy1 and a mixture thereof. In the case that Ws(3,3.54rimethytcy- 

dohexvftphthalate is enployed as a solid plasticteer, a ratio ftraru>KX>rrpound/dsKXx^ of the trans-compound 
with respect to the cts-conpound is preferably Q/10CMG/60, more preferably 0/100-15/B5, most preferably 0/100^5/95 
in view of an initiating temperature of plasticiration and. above all. bis(cis-3.3.5^methy»cy^ is prefer- 

^O^^rthwT^the above-described multiester compound 0). there are preferably enrploved bis(1-adamantyl)iso- 
phthalates which may have alkyl groups (for example, a C^aUcyl group) such as methyl group in the adamantine ring, 
which include bis(l-adamantyl) isophthalate (a melting point of 141°C)and bis(3.&dimethyl-1 -adamantyOisophthalate 
(a melting point of 88°C); bis(1 -adamantyOterephthalates which have at least one alkyl groups (for example, a ^ alkyl 
group) such as methyl group in the adamantine ring, which indudes bis(3.5-dirnethyl-1 -adamantyl)terephthalate (a 
melting point of 176 C C); and bis(1-adarnantyl)phihalates which may have alkyl groups (for example, a C,^ alkyl group) 
such as methyl group in the adamantine ring, which include bis(1-adamantyl) phthalate and bis(3,5-dime4hyM-ada- 

mantynphthatete, etc. t l 4 , 

[0101] The aboi/e-descrfoed nuirtiester compound (i) can be prepared by a publicly-known or conventional estenfica- 
tlon method from the alcohol (A) and the pdybaslc add (B) or a reactive derivative therefrom (tor example, an acid 
anhydride an add halide. and an active ester). For example, the above-described multiester compound (i)<»n be 
obtained by allowing to react the alcohol (A) with the polybasic add (B) under the presence of a catalyst which is a pro- 
tonic acid for example, by allowing to react in a solvent such as toluene, and then removing by-produced water. 
[01 02] A melting point of the multiester compound (I) preferably ranges in 70-160°C or so. h the case that the melting 
point in the multiester compound (i) is lower than 70"C. a blocking resistance is apt to lower and. in the case of exceed- 
ing 1 60°C. it requires a long time for melting, whereby, it is anxious that productivity lowers or a base material ta deten- 
orated. The multiester compound (i) is employed solely or in combination two or more kinds. 

[(iia) Phosphorus compound] 

[0103] The previously-described phosphorus compound (lie) Indudes phosphates, phosphites, and phosphtaes, etc. 
As the previously-described phosphorus compound (iia) having a melting point of 55-100«C, there are enumerated 
conpounds represented by the formula (1) or (2) described below. 



R 2 -P-R T 

»« 

(1) (2) 

0n the formulae. tf-R 7 represent a hydrocarbon group or a heterocydic group, respectively. A represents a divalent 
hydrocarbon group or h eterocycBc group, k represents 0 or 1 . m represents an integer of 0-3. R\ R , and A (when m-1 
to 3). R 3 , R 4 . and A (when m=1 to 3), R 1 . R 3 , and R 4 (when m=0). R 5 . R 6 , and R may form a ring containing phospho- 
rus atom by bonding of at least two groups each other, respectively.]. 

[0104] The previously-described conpound represented by the formula (1) incfcdes a compound represented by the 
formulae (1a). (1b). and (1c) described below. 




17 



EP0 989 162A1 



I 

0 

R* 



(la) (lb) (lc) 



pn Ihe formulae. R 1 . Rg. R 3 . R 4 . R 1a . R 3a . R 4 *. R 5 , R 6 . and R 7 represent a hydrocarbon group or a heterocyclic group, 
respectively. A represents a Afunctional hydrocarbon group or heterocyclic group, k represents 0 or 1 . n represents an 
integer of 1-3. R 1 ■ R 3 *. and R 4 * are not simultaneously a phenyl group or 4-t-butyfehenyl group. R 1 , R?, and A. R 3 R 4 , 
and A in the formula (1a), R 1a t R 3 *, and R 4 * in the formula (1b). R 1 , R 3 and R 4 in the formula (1c) may form a ring con- 
taining phosphorus atom by bonding of at least two groups each other, respectively.] 

[0105] The hydrocarbon group in the previously-described R 1 -R 7 . R 1a . R 3 *. and FT 4 " includes an aromatic hydrocar- 
bon pjoup, a cydoaliphatic hydrocarbon group, and an aliphatic hydrocarbon group. The hydrocarbon groups may have 
a substituent. 

[0106] The previously-described aromatic hydrocarbon group includes a phenyl group and a naphthyl group, etc. The 
cydoaliphatic hydrocarbon group includes a cyctoalkyt group such as a cyclopentyl group, a cyclohexyl group, and a 
cydooctyl group; a cycloalkenyl group such as a cydopentenyt group and a cydohexenyl group; and a hydrocarbon 
group having a bridged ring such as norbonyt group, bicydo[4.3.0]nonyl group, and an adamantyl group, etc. The 
aliphatic hydrocarbon group includes an alky! group having a carbon number of 1 -12 or so 6uch as a methyl, ethyl, pro- 
pyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl, hexyl, odyl, and decyl groups; an alkenyl group having a carbon number 
of 2-12 or so such as a vinyl, allyl, and 1-hexenyi groups; an alkinyi group having a carbon number of 2-12 or so such 
as an ethynyl and propynyl groups. 

[0107] As the substituent which may be contained in the previously-described hydrocarbon group, for example, there 
can be exemplified a halogen atom such as fluorine, chlorine, and bromine; a C 1 -C 4 alkyl group such as a methyl, ethyl, 
propyl, isopropyl, isobutyl, s-butyl, and t-butyl groups; a cyctoalkyl group such as cyclohexyl group; an aryl group such 
as phenyl group; a C 1 -C 4 alkoxy group such aa a methoxy, ethoxy, and isopropoxy groups; an ailyroxy group such as 
phenyioxy group; an alkoxycaibonyi group such as niethoxycarbonyl group; an acyi group such as acetyl group and 
benzoyl group; an acytoxy group such as acetyloxy group; cyano group; nitro group; hydroxy! group; carboxyi group; 
and an oxo group, etc. 

[0108] As a typical example of the previously-described aromatic hydrocarbon group, there can be enumerated phe- 
nyl group; a phenyl group having a halogen atom such as 2-chlorophenyl group, 3-chJorophenyi group, and 4-chloroph- 
enyl group, a phenyl group having a Ci^alkyl group such as 2-methylphenyl group, 3-methylphenyl group, 4- 
methylphenyl group, 2,3-dimethylphenyl group, 2,4-dimethylphenyi group. 2,6-dimethylphenyi group, 2-ethylphenyl 
group, and 4-*butylphenyl group. As a typical example of the previously-described cydoaliphatic hydrocarbon group, 
there can be enumerated cydopentyl group, cyclohexyl group cyclohexenyl group. 3,3,5-trimethylcydohexyl group, 3- 
oxo-1 ,5,5-trimethylcydohexyl group, 6-oxo-2,4,4-trimethylcydohexyl group, and 1 JJ^rimethylnorbomane^-yl group, 
etc. As a typical example of the previously-described aliphatic hydrocarbon group, there can be enumerated an alkyl 
group bonded by an aryl group (an aralkyl group) such as benzyl group, 2-methyiphenylmethyi group, and 2-phenylethyl 
group, etc 

[0109] The heterocyclic group in the previously-described R 1 -R 7 . and R 1 *. fi 34 . and R 4 * indudes a heterocydic group 
containing oxygen atom such as 2-furyl group, morphonyl group, and tetrahydropyranyl group; a heterocyclic group 
containing 6ulphur atom 6uch a6 2-thienyl group; a heterocyclic group containing nitrogen atom 6uch as 1 -pyrdyl group, 
2-pyridyl group, piperldino group, and 2-quinoryl group. The heterocydic groups may have a substituent. 
[0110] The substituent includes the substituent etc. exemplified in the previously-described hydrocarbon group. 
[01 1 1 ] The divalent hydrocarbon group in the previously-described A indudes a divalent aromatic hydrocarbon group, 
a divalent cydoaliphatic hydrocarbon group, and a divalent aliphatic hydrocarbon group. The hydrocarbon groups may 
be combined by at least two thereof through or not through a bonding group such as oxygen atom, sulphur atom, and 
carbonyl group and, further, those may have a substituent. The substituents indude a group such as the substituents 
exemplified as a substituent which may be possessed by the hydrocarbon group in the previously-described R 1 -R 7 , etc. 
[0112] As the cfivalent aromatic hydrocarbon group, for example, there are enumerated 1 ,2-phenylene, 1 ,3-phenylene, 
1,4-phenylene, 1 ,4-naphthyiene, and biphenylene groups, etc. As the drvalent cydoaliphatic hydrocarbon group, there 
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are enumerated a cycloalkyiena group such as cydohexyiidene, 1.2-cyctopenlyiene, 1,2-cydohexy»ene. 1 ,3-cyctohex- 
ylene and 1 ,4-cydohexytene groups; a cycloalkenytene group such as 2-cyctohexana-l ,4-diyl group, a divalent bridged 
ring group such as adamantine-1 ,3*diyl, eta Further, as the dvalent aliphatic hydrocarbon grow there are enumerated 
an alkyiene group having a carbon number of 1-6 or so such as methylene, ethylene, trimethylene, 2-rnethytteimethyi- 
ene. 2.2-cfimethyttri methylene, and tetramethyiene groups; an alkenylene group having a carbon number of 2-6 or so 
such as prcpenylene group; and an alWnylene group having a carbon number of 2-6 or so such as propylene group, etc. 
[0113] As a typical example of the divalent hydrocarbon group in the previously-described A, there can be exempted 
1 2-phowtene, 1,3-phenylene, 1 ,4-phenylene, 1 ,4-naphtytena, 1,1 ^Jlpheriylmethane^'.^-dlyl, 1,1-dlphenylethane- 
4\4 n *fy, 2,2<iiphenytpropane-4\4 rt -diyl, 2 t 2-cfiphenytoutane-4',4' , -<fiyl, 4,4'4>|>henylene, 1,4-cyctohexylene, 1,5,5-tri- 
methylcyclohexane-1 ,3-diyl. 6-ooco-2,4,4^methylcydohexane-1 ,2-<Syl, -CH 2 -1 ^-cydohexyleneO^-. 1,1-cficydohex- 
ytethane-4 , i 4 w -diyl. 2.2^icyctohexylpropane*\4"-diyl, 2,2^cydoheocya)utane-4 , ,4 1 ,, -diyl, adamantine-1 ,3-rJyt, 5.7- 
dknethyladamantine-1 ,3-diyl. trimethylene, 2-methyitrimethylene. 2,2-dimethyttrimethylene, and tetramethyiene groups, 

[01 1 4] The divalent heterocyclic group in the previously-described A includes a divalent group in which two hydroxy! 
groups are removed from a multivalent heterocyclic alcohol or phenol (for example, saccharides such as isosorbide, 
isomarmide, sucrose, and lactose). 
[0115] The hydrocarbon groups may be combined by 

as oxygen atom, sulphur atom, carbonyl group, and carbonyloxy group and, further, those may have a substituent The 
substttuents include a group such as the substituents exemplrfted as a substituent which may be possessed by the 
hydrocarbon group in the previously-described R 1 -R 7 , etc. 

[01 1 61 Also, the previously-described divalent hydrocarbon group and heterocyclic group may be combined through 
the previously-described bonding groups. i . „ - - . 

[0117] In the previously-described formula (1a), it is preferred that at least one of rV-R* (particularly, all R -Br) is an 
aromatic hydrocarbon group. Further, a preferred A includes a divalent hydrocarbon group containing at least one diva- 
lent aromatic hydrocarbon group such as 1 ,3-phenylene group, and a hydrocarbon group containing at least one diva- 
lent cycloaliphatic hydrocarbon group such as -CHj,-! ,4-cydohexylene-CH r . n is 1 or 2, and particularly, it is preferably 

[0118] As a specific example of the phosphorus compound represented by the formula (1a), for example, there are 
enumerated diphosphates such as 1 ,4-cyclohexanedimethanol bis(diphenylphosphate) (a melting point: 97°C) and 
resortinol bis[<fi(2,6-dimethylphenyrjphosphate] (a melting point 95°C), etc. 

[0119] A preferred compound in the phosphorus compound represented by the previously-descrtoed formula (1b) 
includes a compound in which all R 1a , R 3 *, and R 48 are an aromatic hydrocarbon group or an aralkyi group, and cyclic 
phosphates in which at least two groups in the R 1 * R*\ and R 4 * form a ring containing phosphorus atom by bonding 

each other, etc. , , , . 

[0120] As a spedfic example of the compound (phosphates) represented by the formula (1b), for example, there are 
enumerated cyclic triaryi phosphates which contain a phosphorus atom as a constructing atom in the ring such as trf(4- 
methylphenyO phosphates (a melting point 78°C) which is a tri(methylphenyl) phosphate, and a triaralkyl phosphate 
such as trtoenzylphosphate (a melting point: 65°C). and a compound <a melting point: 95-1 10*C) represented by the 
formula (3) described below. 

0 



[0121] In the formula (1c), it is preferred that R 1 -R 4 are an aromatic hydrocarbon group or an aralkyi group. 

[0122] As a specific example of the compound (phosphites) represented by the formula (1c), tor example, there are 

enumerated a triaryi phosphite such as tri(4-t-butylphenyl)pho$phrte (a melting point: 75"C). 

[0123] In the previously-described formula (2). R 5 -R 7 are preferably an aromatic hydrocarbon group. As a specific 

example of the compound represented by the formula (2), for example, there are enumerated triaryi phosphines such 

as triphenyl phosphine (a melting point: 80°C) and tri(3^ethy^henyl)priosphine (a melting point 100*0). 

[0124] Trie phosphorus compounds can be obtained by a well-known or publicly-known method for example, the 
phosphates can be obtained by allowing to react dichtoromorrophosphate such as phosphorus oxychtoride and aryl- 
dichtorophosphate or chlorodiphosphate such as diaryichlorophosphale with a compound containing hydroxy! group 
(an alcohol or a phenol) which corresponds to a desired compound, optionally, under the presence of a base such as 
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nmsT The cyclic phosphates which contain a phosphorus atom as a constructing atom in the ring can be obtained 
by using a two or more valent. preferably, three or more valent (for example, three or four valert) compound conlaminfl 
hydroxy! groups [for example. 1.1.1-tns(hydroxymethyDethane and pentaerythritol. etc] as the previously-described 

SlXtCte 9 ph^^ 

holora phenol w*ch expends to a desired compound, op^^under the P~«"^^«" J*f Si 
phlnes (trlpnenyl phosphlnes, etc.) can be obtained, for example, by allowing to react phosphorus trichloride with a 
CWonard reagent (phenylmagnesium bromide, etc.) which corresponds to a desired compound. 
[01271 H is to be noted that in the phosphorus compound represented by the previously-described formulae (1a). (1b). 
1c) or (2). the melting point may be not always a range of 55-100-C. for example, it may be 50-160'C or so. Preferably 
55-105*C or so in the case that the melting point is excessively low. a blocking resistance is apt to low and. contrarily. 
in the case thai it is excessively high, it requires a time of period for melting, and it is anxious thai productivity lowers 
an? a Sse mat* lai States. £e phosphorus compound (iia) may be employed solely or in combination of two or 
more kinds. 

[(iiia) Diester compound] 

[01281 In the previously-described diester compound (Ilia), as an alkyl group which Is a substtuent on abenzene ring 
n hydroquinone. resorcinol. and catechol, there can be enumerated an alkyl group having a carbon number of 1-6 or 
as^ethyl. ethyl, propyl, isopropyl. butyl, isobutyl. sbutyl. t-butyl. pentyl. and hexyl groups. Of those, there Is 
□referred an alkyl flroup having a carbon number of 1-4 or so such as methyl group. 

£S S^e^Embsr of an alkyl group is 0. or 1 -4 (preferably 1 -3. more preferably 2 or 3) ^«^enenng 

of hydroquinone or resorcinol. Further, substtuent number of an alkyl flroup * 1 -4. !*eferaWy 1 -3 • 

2 or 3 inthe benzene ring of catechol. In the case that the substtuent number of an alkyl group is plural, the alkyl group 

man ^InTfp^S^escribed component (Q. substtuent groups other than the alkyl group may be bonded in 
the benzene ring. As such the substtuent groups, there are enumerated, for example, a halogen atom such fluorine, 
chlorine and bromine; hydroxy! group; an alkoxy group (for example, a C^alkoxy group) such as methoxy and ethoxy 
an^yloxy grcupTuch as phenoxy roup; an acylcxy roup such as acetytaxy. propfonyloxy. banzoyloxy groups; 
Sboxyl groupralkoxy carbonyl group such as methoxy carbonyl group and ethoxy carbonyl group; cya^ group, and 
nHrogmup. £ Further, in the previously-described benzene ring, there maybe condensed a 3-8 m «^*»™£ 
or nonaromatic carbon ring or heterocyclic ring such as cydopentane ring, cydohexane ring, benzene ring, and tetrany- 

foiSlT" As°ihe previously-described (c1) hydroquinone or resorcinol in which benzene ring may be substituted by an 
alkyl group, there are exemplified, for example, hydroquinone. methylhydroquinone. 2,3^methyll^oquncm2.5- 
dirnethylnydroquinone. 2,6-dimethylhydroquinone. trimethyfiydroquinone. resorcinol. 4-methytresorcinol, 5-methylre- 
sorcinol 2.5-dimethylresorctool. 4.6-dimelhylresorcinol. and 2,4,6-trimethylresordnd. etc. _ 
SSaj Further, as the catechol (c2) in which benzene ring is substituted by an alkyl group, there are enumerated, for 
examole 3 -methyl catechol. 4-methylcatechol, and trimethytealechol. etc 

[01331 'The previously-described organic monobasic acid (D) includes an aliphatic, cydoaliphatjc, aromatic, and het- 
erocyclic monobasic acids (a carboxyfic acid, sulphonic acid. etc.). Of those, an aliphatic cyctoaliphatfc. and aromatic 
monocarboxylic acids are preferred. 

[01341 As the aliphatic monocarboxylic add, there are exemplified, for example, an aliphatic monocerboxylwaad hav- 
m a carbon number of 1-6 or so (preferably, an aliphatic monocarboxylic add having a carbon number of 1-4 or so. 
particularly, acetic add) such as formic acid, acetic acid, propionic acid. butyBc acid, isobutylic acid, valenc acid, isova- 

roSrV^eT^fr^cvcloaliphatic monocarboxytk: acid, there are enumerated a 3-8 membered cydoa*ane car- 
boxvlic add such as cydopentane carboxyllc acid and cydohexane carboxylic add. 

[0136] As the aromatic carboxylic add. there are included, for example, an aromatic carboxyllc acid such as beraota 
add tabic add. and naphthoic acid which may have at least one substtuent groups such as an alkyl group (an alkyl 
group having a carbon number of 1-4). an alkoxy group (an alkoxy group having a carbon number of 1-4). and a halogen 
atom (fluorine, chlorine, and bromine, etc.) in the aromatic ring. 

Sl371 As a typical example of the previously-described diester compound, there are exemplified hydroquinone dac- 
; state (a melting point: 123'C), trimethylhydroquinone diacetate (a melting point: 109-C), 3,4,5-trimethylcatechol diace- 

£» m ^m?a^SSrSd diester conpound can be obtained by allowing to read, for example, m e pre^ dy- 
described component (C) with the previously-described organic monobasic acid or reactive derivative thereof (for 
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example, an acid hafide. an active ester, and an acid anhydride, eta) (D) according to a publicly-known ©aerification 
method, optionally, under the presence of an ackic catalyst or a basic. 

[0139] Further, a d ester corrpound of 3.4,54rimethytcatechol with the organic monobasic acid can be obtained by 
aflowing to react 2,6,6-trimethyicyclohexBne-2-en-1 ,4KJion(kBtoisophorone) with an acytating agent (an acid anhydride, 
an acylhalide. and enolesters. eta) cbrresponolng to the previously-descrfoed organic monobasic acid under the pres- 
ence of an acidic catalyst 

[0140] In the method, as the acidic catalyst, there can be employed any of a protontc atad and a Lewis acid. As the 
protonic acid, there are enumerated a super strong acid (SbF 6 , SbfVHF, SbF^FSOgH, and SbFg-CFaSOaK eta), an 
organic or inorganic acid such as sulfuric add, hydrochloric add, phosphoric acid, f luoborfc acid, p«oluene sulphonic 
acid, chloroacetic acid, picric acid, and a heteropoiyacid. etc. Further, as the Lewis add. there are exemplified, for 
exarnple, BF 3 . BFaOCCaH^g. AICI3, and FeCI 8 . etc. 

[0141] Use amount of the catalysis is 0.001-20% by mol. and preferably 0.01 -15% by mol or so. 
[0142] stfll further, as the previously-described catalyst a solid acidic catalyst can be also employed. The solid acidic 
catalyst deludes a strong acidic ion-exchange resin [for example, a styrene^ivinylbenzene eutphpnic acid-based ion- 
exchange resin such as Amberlist 1 5 (manufactured by Organo, Ltd.)]; a super strong acidic resin {tor example, a f luor- 
ized sulphonic acid resin such as Naphion NR50 (manufactured by AkJrich. Ltd.)]; an alurronosilfcate such as a zeolite 
or a silica-alumina, or an inorganic oxide (including a composite oxide); and a solid ackic catalyst in which the previ- 
ously-described protonic acids or Lewis acids are carried on a carrier (for example, graphite, a metal sulphate, a metal 
chloride, an activated carbon, an Ion-exchange resin, a zeolite, an alumina, a silica, a silica-alumina, silica-titania, sitea- 
zirconia, titania-zirconia, and kaolin, etc., particularly, a porous carrier). Use amount of the solid ackfc catalyst is 0.1- 
1000% by weight, and preferably 5-100% by weight or so based on the ketoisophorone. 

[W43] Use amount of the previously-described acylation agent is. for example, not less than 2 mol. and preferably 3- 
10 mol based on 1 mol of the ketoisophorone. "me acylation agent may be also employed as a solvent. 
[0144] The reaction of the ketoisophorone with the acylation agent may be also carried out in the absence ol a solvent, 
or may be also carried out in the presence of a solvent As the solvent, there are enumerated hydrocarbons such as 
hexane, octane, octene, cydohexane, cydohexene, benzene, toluene, and xylene; carboxyfc acids such as acetic add 
and propionic acid; halogenated hydrocarbons such as methylene chloride, 1 ,2-dichtoroethane, chtorobenzene, and 
dichlorobenzene; ethers such as diethylether, dibutylether, tetrahydrofran, dioxane, and ethyieneglycol dmethyiether; 
ketones such as acetone and methyl ethyl ketone; and amides such as N,N<r™ethyrformamide and N-rnethytpyrro- 
lidone, etc. 

[0149] Reaction temperature is, for example, 0-150*0, and preferably 10-100°C or so in the reaction of the ketoiso- 
phorone with the acylation agent The dlester compound produced can be refined by a separation means of filtration, 
concentration, extraction, recrystallization, and a column chromatography which are a usual separation means for refin- 

[0146] It is to be noted that 3,4,5-tri methyl catechol can be obtained by allowing to react thus-obtained diester com- 
pound of 3,4,5-trimethyl catechol with the organic monobasic add with water under the presence of an add, for exam- 
ple, the previously-described protonic acid and the solid acidic catalyst In the case, water is usually employed in an 
excessive amount with respect to the diester compound. Reaction temperature is 4O-100«C or so In the hydrolysis reac- 
tion. 3,4,5-trimethyl catechol produced can be isolated by. tor example, the previously-descrtoed refining means tor sep- 
aration. 

[0147] Although melting point of the d ester compound (iiia) may be, for example, even 50-160*0 or so. it is preferably 
90-130°Corsa 



[0148] m the case that the melting point of the diester compound (iiia) is too low, a blocking resistance is apt to lower 
and, contrarily, in the case of being too high, it requires a long time for melting, resulting in that it is afraid ftjproduc- 
thnty lowers and a base material is deteriorated. The diester compound (iiia) may be employed solely or in combination 
of two or more kinds. 

[0149] Sncethe thermoplastic resin composition 1 of the present invention contains a specified solid plasterer, tack- 
iness is produced at a higher temperature, and a thermoplastic resin can be readily plasticized by melting at a sticking 
temperature of a label. Accordingly, even though a thermally-and pressure-sensitive adhesive sheet obtained using the 
plastictzer is stored tor a long time of period, a blocking is not caused. Further, In the case that a thermaDy-and I pres- 
sure-sen6itive adhesive sheet is prepared by coating the thermoplastic resin composition as a water-based composition 
onto a base material, it can be thermally-dried at a higher temperature, resulting in that productivity of the sheet can be 

improved. 

[0150] H the thermoplastic resin composition 2 of the present invention, at least two kinds of compounds are exem- 
pfified in corrtoination from 4 kinds of compounds groups of the previously-described multiester compound (a first group 
of compounds) (i), phosphorus compound (a second group of compounds) (5a), dioxybenzene derivative <a third group 
of compounds) Oii), and olcydohexylphthalate (a fourth group of compounds) frv) which are a solid plasticizer.. 
[0151] As the multiester compound (i) and the phosphorus compound<a second group of compounds) (fa), there are 
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exemplified the same muWester compound (i) and phosphorus compound (Ha) as in the previously-described thermo- 

SS£ ^"^e^l^described dioxybenzene derivative (iii) indudee hydroquinone, resorcinol. catechol, and daw- 
StheTeof ^iSes.ther^e enumerated an ^l-substitutedcompour«J inv*ichber«eneraio.ss^. 
^b?i 4 pi^es of an^ sroup such as methyl group a mono- or dielher compound (for example, a mono- or 
dfaltSh« c^SSund such^ mXlather. and a mono- or dlarylether compound such as phenylether) In which* 
SonehydT^oup of two hydroxy! groups is etherized, and a mono- or dester compound (for sample a mono- 
o^icSSu^ of an aliphatic carboxyic acid such as an acetate, ai monc-o^ <*"£*^ *" "JS* 
^STcadd^ichas a benzoate) in which at least one hydroxy! group of two hydroxyl groups is ^^ea.ete.Ban_ 
in footer compound and ester confound may be substituted by a substtuent such as an alkyt group which 

EST TSle^dSybenzene derivative includes the previously-desert h^oquinone or resorcind mW 
Svrh£hC£L^^ 

s«*!ted bv an alky! group, and the diester compound (B) with the organic monobasic acd. 

SJSf ^WnaSf modes of the previouSy^escribed 4 kinds d the compounds ^vK^ere are ^T^l 
a combinatio^ of the muWester compound (i) with the phosphorus compound (Ha). (2) a combmaton d 
c^nZSo)wr*thedo^^ 

S^rte ttv? (4)> a combination d the phosphorus compound (Ha) with the dtoxybenzene denvatve (i.), (5) a combi- 
S^^e^pho^uT^mpound (iij 3, the dlcyc.ohexy1phtha.ate (hr). (6) a combination ^'^^ 
naflonor me ^^' u ts flv) (7) a comdnation d the muWester compound (i) with the phosphorus 

2^'; aT^e 'dCSS^SvSS). (8) a combination d the muWester compound 
Sn^eriva«ve (iii) and thedicyclohexylphthalate (iv). (9) a combination d the phosphorus compound C«a) wrth ^he 
J^^Se^ativS (S) and the dicyclohexylphthalate (iv). (10) a combination d the muWester compound^) wrth 
TS^T^^^m.^ dio^enzTne derivative (iii). and the dicyclohexy.phthatete(iv). Of thos* ttera « 
, r^ Ja^Sn^ud ng compounds contained in the at least two kinds d compounds group ^3 lends of 
oo^ri gro^ofme p^ous^^nbed muitiester compound 0 . the phosphorus compel („a). and the d,oxy- 

S^^n^'partioilariy limrted a mixing proportion of a compound contained in one kind of compounds group 
■'tteJSoZjS^*™* of compounosln** with a compound contained in °^^^^ P "£ 
o ^a^e ^e fonder compoundrthe latter compound (weight ratio) is 1/99-99/1 . preferably 5/95-95/5. more prefera- 

£5 (i) re^-Tc^indionSJrhe phosphorus compound (ii) as a solid plasticizer. ^^^f 
«memuttiester compound as in the previously-described thermoplastic resin composition 1 . The phosphorus 
« 2^nTS SctdTpnSb^ Phosphites, and phosphine*. As a preferred phosphorus compound (ii). there « 
^Z^fJ ieth^^compound <jS to be employed in the previously-described thermoplastic ^^>^- 
ST^fpho^^ inoSudU for eZple. triphenyi phosphate and ^^J^^^ 

Tne muWeSerwmpound (i) and the phosphorus compound (i) may be employad solely or ,n combination d two or 

„ ^^SSoTSe muWester compound 0) wrth respect to the phosphorus "^^^^^ 
End forloample, the former compound/the latter compound (weight ratio) » 1/99-99/1 . preferably 5/95*5/5. more 
nrrfo _ hlu in«n-qn/iQ oartcdarty. 20/80-80/20 (for example. 30/70-70/30) or so 

m^Sinc^fCrno^resin 2 and 3 d the present invention contain a pluralrty d specific solid 

Ll^L^^bed^Sabove, and tackiness is produced at a high temperature, it can be readily P^°** 
~ ^oTattid^Sn^^a^Jlabel. and recrydallization is delayed in the solid plasticizer. resulting in that an 
^S^^^Z adJeXe property are maintained over a long time d period. For that reason a thermally- 
Tr^Ssu^sZ Sve sheet^alned by employin 0 the composition can betharmaHy at a^ te,^ 
aSe aS evT!«ugh it is stored for a long time d period, docking is not caused and. moreover, a h,gh transparency 

a ^ybai a^^d^es not causeTmorphologica. change to a tissue system d testes in a -at when it « oraBy 

I* I SS aSa^ semrferous tubule and spermatid. The presence or the absence d such the mor- 
as a specimen chained by ^^^^^^^^ 
Lesof a rat to which a substance to be examined was given into a thm ^WW™**** 
rfMK1l A nartiaiarlv Dreferred sold plasticizer includes an ester compound d a polybasic acd wtich does not snow 
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of testes, and a weight change of Bver compared to nongiven references when it is given by continuous oral administra- 
tion for 7 days to a rat in a dose of 2000 mg/kg. 

[0162] As the ester conpound of a polybasic add, for example, if it is a conrpound having the above-described prop- 
erties, there is enumerated the previously-exempfified multiester compound (i). 

[0163] A preferred ester compound of a polybasic acid includes a diester phthalate, etc. As the ester compound of a 
polybasic acid having the previously-described properties, blstds-a.a.S^imethyicydohecyOphthaJate, etc. is enumer- 
ated 

[0164] The thermoplastic resin composition 4 of the present Invention Includes a compound having an exceedingly 
high eafeness for testes of an animal as a solid plastidzer as described hereinabove. For that reason, a thermaly- and 
pressure-sensitive adhesive and a thermally-and pressure-sensitive adhesive sheet in which the solid plastidzer are 
employed is remarkably excellent in safeness for human, more spedfically. a genital organ of a male 
[01 65] In the thermoplastic resin composition of the present invention, the content of the solid plastidzer is, tor exam- 
ple, 30-1000 parts by weight, preferably 100-1 000 parts by weight, more preferably 150-900 parts by weight, and par- 
ticularly, 200-800 parts by weight based on 100 parts by weight of the thermoplastic resin. 

[01 66] In the case that the content of the soBd plastidzer is less than 30 parts by wei^it, suflident thermally-sensitive 
tackiness is not occasionally produced in heating and, in the case of more than 1000 parts by weight, a suffident adhe- 
sive strength is not occasionally shown because of a lowered cohesive force. 

[0167] In the thermoplastic resin composition of the present invention, there may be optionally employed other solid 
ptesticizers other than the above-described solid piastidzers within a range In which an effect in the present invention 
is not deteriorated. As the other solid plastidzer which may be optionaly errployed, for example, there are phthalatee 
such as diphenyl phthalate, dlhexnyl phthalate, diisohexenyl phthalate, dicydohexenyl phthalate, and dlnaphthyl phtha- 
late; isophthalates such as dimethyl isophthalate, dibenzyl isophthalate, and dicydohexenyl isophthalate; tereprttha- 
lates such ascfimethyl terephthalate. dibenzyl terephthalate. and cficydohexenyl terephthalate; phosphorus compounds 
such as triphenyl phosphate and tri(p-t-butylphenyl)phosphate; sucrose benzoate, ethyleneglyool dtoeraoate. trtmeth- 
ylolethane tribenzoate, trtoenzoic glyceride, tetrabenzoic pentaerythrit. sucrose octaacetate, tricydohexyl citrate. N- 
cydohexyl-p-toiuene-eulphonic amide, urea derivatives, and paraffin chlorides! etc. 

[01 68] TTie thermoplastic resin composition of the present invention may optionally contain a tackifier. As the tackffier 
to be errployed. there can be enumerated a terpens resin, an aliphatic-based petroleum resin, an aromatic-based 
petroleum resin, a coumarone-indene resin, a styrene-based resin, a phenol resin, terpene-phenol resin, a rosin deriv- 
ative (a rosin, a polymerized rosin, a hydrogenated rosin, and an ester thereof with glycerine, pemaeiythritoJ, etc, and 
a resin dimer add, etc.), etc. The tacWfiers may be employed solely or in combination of two or more kinds. 
[0169] Trie content of the tacttfiers is not particularly limited, and it can be appropriately selected according to a com- 
bination of the thermoplastic resin with the previously-described solid plastidzer, and it is usually 10-600 parte by 
weight and preferably 20-500 parte by weight based on 1 00 parte by weight of the thermoplastic resin. 
[01 70] In the thermoplastic resin composition ol the present invention, in addition to the above-descrfoed tackxfiers, 
there may be also added usual additives, for example, an auxiliary tor film-preparation, a detoaming agent an improver 
for coating, a thickener, a lubricant, a stabilizer (an anti -oxidant an ultraviolet ray absorbent and thermal stabilizer, 
etc), an antistatic agent an anti-blocking agent (inorganic particles and organic partidea, etc.), etc. within a range in 
which properties are not deteriorated. 

[0171] As the auxiliary for film-preparation, there are enumerated glycd ethers and glycol esters such as ethyteneg- 
lycohrvbutyl ether, di ethyl eneglycol-n-butylether, propyl eneglycol-n-butylether, ethyleneglycd-phenylether, propyteneg- 
lycol-pheny) ether, ethyleneglycolrnono-2-ethylhexylether. cfipropyleneglyool methyletheracetate, propyl eneglycol 
diacetate, and 2,2,4-trimethyl-1 ,3-pentanediol diisobutylate; plastictzers such as dtoutyl phthalate, dioctyl phthalate, 
and dioctyl sebacate; organic solvents such as benzylalcohol, toluene, acetone, methanol, ethanol, propanol, isopropyl 
alcohol, butanol, hexane. and cydohexane, etc. The auxiliary tor film-preparation maybe employed solely or in combi- 
nation of two or more Wnds. 

[01 72] "The thermoplastic resin composition of the present invention may be also changed to a water-based emulsion 
in which the thermoplastic resin is dispersed into water by employing a dtepersant The dispersant to be employed is 
not particularly limited, and there can be employed any one of conventionally and publidy-known an tonic-based and 
nordonlc-based dlspersants, etc. 

[0173] As the aniortic-based dlspersants. there can be enumerated a salt of a carbaxyfic acid, a salt of sulfuric acid, 
a salt of sulphordc acid, and a salt of phosphoric acid, etc. and. of those, there is preferred an ammonium saKofacar- 
boxylic acid. 

[01 74] As the nonionic-based dispersante, there can be enumerated a pdyethyteneglycd-type one and a polyvalent 
alcohol type one 

[0175] As a method for the preparation of the above-described water-based composition, a variety of conventional 
publidy known methods can be also applied. For example, as the above-described methods for the preparation, there 
are enumerated a method in which the respective components constructing the thermoplastic resin conrposition of the 
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present invention are dispersed into water after prembdng. a method in which Ihe sold plastazer «d«pereed^an 
enSon^he thermoplastic resin or an emulsion of the tacWf ier, foHowed by mrxing the emdHons, ^memodin 
SSTelolW plastidzer is dispersed to prepare a dispersed liquW. followed! ay mbang Ihe d«persed '^"J 
riteionolthe thermoplastic resin and an emulsion of the tacWf ier. As a method tor dispersing the solid ptastiozer into 
reSet^llL or water, there can be exerrplifed a metrx^ ic< disper«n g a -oltensolid ^ozena 
method for dispersing while finely-powdering Ihe solid plaslicizer, and a method in which a finely-powdered solid plas 

JS* tr^nted that the emulsion of the therrnopiasflc resin may ^J^^^^^^T^ 
zation and further it may be also prepared by emulsifying optionally using an abortive after obtaining a polymer by otner 
m^^Jot *e emulsion polymerization For example, the emulsion of the thermoplastic resin can be Prepared by 
^r^rZ wZ addina an additive to an organic solution containing a polymer polymenzed under 
t r^nofo^n^^ as iso^opyt alcohoO. andthen removing ^c^edvent 

mnTtoM^soW ptasticizer in the water-based composition, average particle oTameter is preferably 0.5-20 microns 
Ss^arJ Stt5*1~ microns or ea In the case that the average particle diameter* lees than 0 5 micronj 
° a ^ 8 m an anSoddng property occasionally lowers or productivity towers because of requiring a tong pe*xL 
c^3he average parameter is more than 20 microns, a coating surface become roughened, and a * 

Sprite iJSS-C anTfhe Iherrnoplastic resin is dispersed In water as descnoed hereinabove and. moreover. 
SelS^asWzeMs a p£%£» > c^ound. The phosphorus compound includee the previouely-d escribed phoe- 
P^ comp^nd iO. ^erabtyrpTeviousty^escrtoed phosphorus compound pa). A *«™^^ 
seTdtive adhesive sheet obtained from such the thermoplastic resin composrtion « also excellent m an anf-btodeng 

HS" C^e^Ten^^edn compoaHton of the present inventto n^ Jjamjojjd 
malyind pressure-sensitive adhesive (thermally-and pressure-sensitive adhesive 1) a ^ * ^™ a "C12l^~ 
S^r^hWive sheet (thermally-and pressure-sensitive adhesive sheet 1) is obtained by forming a layer (a pree- 

£ I^STS a thermalLand pressure-sensitive adhesive can be formed by coating after dissolving a thermally-and 
Sr^reSs?^ 

E^^«SesWsheet is prepared by coating a water-based composition in mejhermopl^c ~ 
nrTrHo^dfesoh/ed or dispersed in water onto at least one surface of a base material, and by drying. As a method for 
SSn? S£c££ "nuSSed methods In which there are employed a roll coater an air Kntte coatar. a blade coater. 

a rod coater a bar coater. a comma coater, a gravure coated, and a eikacreen coater, etc. 

loSaiZ *» base material for forming the the P reviously<iescrbad pressure sensrfcve '^^^ ™! 

mlmted oaoers. coated papers, plastic films, wooden materials, clothes, nonwoven fabrics, and *• a P* 

^ ^SSSX folaSms. there are enumerated a polyolefine such as a polyethylene and POlyeWenejm 
^o^^ acltSe SvmeTa polyvinyl chloride, a polyvinyl chloride-vinyl acetate copolymer, a poly(meth)acr- 
Sa pTy^ene^ ^^o^^n e^ene-viny. aTc^l copolymer, a ce.lulose derive such as « ce^e 
ac^e a SSI (a pojalkylene terephthalate such as a polyethylene terephthalate arxl a^ybutylenej^hriia- 

, ST^SSSm* 3rthatotesuch asa polyethylene naphthalate and a polybutylene naphthalan), a polyajrbonate. 
SSS^SS!^^^ 6«. apSyamide 6/10. and a polyamide *12. etc), a ^^j^^^ 
y^aTolyS^^^ and a pdyetherester. etc.. acopolymer. blended product, and crosstrnked prod- 

uct thereof may be also employed. 

5 [Thermally-and pressure-sensitive adhesive 2] 

[01811 The thermally-and pressure-sensitive adhesive 2 erf the present invention ^'^^^S^m^ 
Se soHd plasticizer and. moreover, the thermoplastic resin is comprised an epoxy compound (E) and a polymer (F) of 
a pdymerizable unsaturated compound. 

[Epoxy compound (E)J 

[01821 The epoxy compound (E) includes, for example, a glycidyl ether type, glycidyi aster type, glyddyl lamina type. 
2, ISSfc and heterocyclic epoxy resins. Although the epoxy compound (E) may even have atleast 
on?e^y7oup?n ti n^ec^e, usually, there is employed a compound having at least two epoxy groups. The epoxy 
rAmrwirri (El can be employed solely or in combination of two or more kinds. 

^S^SSSS emt type epoxy resin includes a variety of epoxy resins obtained by a reaction of a compound 
K hySxyl ^ As the glycidy. ether type epoxy resin, there can be exemphhed. for exam- 
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pie. an alkyleneglycol diglycidylether (for example, an ethyleneglycol diglycidylether. a trim^ylene^^digl^- 
dylether. a propyleneglycol d^ycidylethor, 1.3-butanediol diglyc^et^. and l a ^Jf*™*^ 
etc.) a polyoxyalkyleneglycol diglycidylether (for exannple. dierthyienegiyco. diglycidylether. tne^er^y^ditfya- 
dylether, a polyethyleneglycol diglycidylether, and a dipropyleneglycd diglyodylether. tripropylenegly(»l*»ya^ether. 
and a polypropyleneglycol diglycidylether. etc), a polyglycidylether of an aliphatic polyvalent alcohol (for example, tn- 
methyldpropane triglyddylether and glycerine triglycidylether, etc.). a bisphenol type epoxy resw (for axample. a 
bisphenol A type epoxy resin, a bisphenol F type epoxy resin, and a bisphenol AD type epoxy ream. eta), and a novolak 
type epoxy resin (a phenol novdak type epoxy resin and a cresol novolak type epoxy resin, eta), eta 
[0184] The glyddyl ester type epoxy resin includes a variety of epoxy resins obtained by a reaction of a caiboxytic 
add with epichlorohydrin and, for example, there are included a polygtycidylester of an aliphatic pclycajfcoxyGc acid (tor 
exairxjle. a diglyckJyl ester of an aliphatic dicarboxylic acid such as digtycidyl adipate, diglycidyl sebacate, and a <ig«y- 
cidyl ester of dimer add,), a polyglycidytester of an aromatic polycarboxylic acid (tor example, a diglyadytester of an 
aromatic dicaiboxytic acid such as a diglycidyl phthalate. a diglycidyl tetrahydrpphthalate, a diglycidyl hexahyd-ophtha- 
late a digtycidyl dimethylphthalate, and a diglycidyl dirnethythexahydrophthalate, etc.). eta 

[0185] The glycidyl amine type epoxy resin includes a variety of epoxy resins obtained by a reaction of a primary 
amine or a secondary amine with epichlorohydrin and. for example, there are exemplified N.N^figlycidyl aniline, digly- 
cidyl toluidine. triglycidyl-p-aminophenol. triglycidyl-m-aminophenol, tetraglycidytamino tfphenytmethane. tetraglycidyl 
metaxylylenediamine, tetraglycidyi-1 ,3-bis(aminomethyl) cydohexane. and tetraglycsdyM ,4^aminomethy0cydohex- 

ane, etc. . . 

[0186] As the alicydic type epoxy resin, there are induded, lor example. 1-apoxyethyl-3,4^axycydohaxane. an ati- 
cydic diepoxyaceta), and an alicydic diepoxyadipate, etc. and, as the heterocydic epoxy resin, there are indudedjtor 
exarrxxe, triglycidyl isocyanate and a hydantoin type epoxy resin (for example, diglyddyl hydantom and diglycidyl 

dimethylhydantoin. etc.). etc- #x _ , . . . 

[Q187] A preferred epoxy conpound (E) indudes. for example, a glycidylether type epoxy resin (for example, a bisphe- 
nol type epcocy resin such as a bisphenol A type epoxy resin) and a glyddylester type epoxy resin. 

[Polymer (F)] 

[0188] As a polymerizabte unsaturated monomer for forming the polymer (F). there are induded. for example, a 
(meth)acrylic monomer, a monomer having a hydrolyzable silyl group, unsaturated cartjoxyDc adds, aromatic vinyls, 
vinyl esters, vinyls containing halogens, vinylethers (for example, vinylethyl ether, etc.). vinyl ketones (torofflmple, 
methyMnyl ketone, etc.), a vinyl heterocydic compound (tor example, an N-vlnyl compound such as N^ny^pyrrorWone 
and N^vinylmidazole and, vinylpiridine, etc.). and an olefine-baeed monomer (tor example, ethylene and propylene, 
etc.). and an aflyl conpound (for example, an allyt ester such as ajyl acetate), etc. The polymerizaUe unsaturated mon- 
omer can be employed solely or in combination of two or more kinds. 

[0189] The (meth)acrylic monomer indudes. for example, (methjacrylatee. (meth)acrylarrtdes. and (methjacryloni- 
trile eta 

[0190] As the (meth)acrylates. there are included, for example. alkyt(meth)acryiates [tor example. C,. 18 
aJkylfmelh)acry1ate8 such as methyl(meth)acrytate. ethyl(meth)acrylate, propyl(m8th) acrytate, iscpropyl(meth) acr- 
ylaie. butyl(meth)acrylate. isobutvl(me1h)acry1ate. t-butyl(melh)acrylate. hexyKmelh) acrylate. ^ni^^acrylate^- 
ethylhexyl(meth)acrytate. and lauryl(melh)acrylate]. cyctoalM(meth)acrylates {tor example. cy(*hexyl(me»i)acrytate. 
eta], aryl(meth)acrylates [tor example. phefiy1(meth)acrytate. etc.]. aralkyt(meth)acrylate6 (for example, ben- 
zyumethlacrylate. etc.], Hydn>xyalkyl(meth)acrylates [tor example, a riydroxy^^-alkyKrne1h)a<x>late juOv as 2- 
hydraxyethylfmsthjacrytate and 24iydiaxypropyl(rnelh)acrylate. etc.], grycidyt(me1h)acrylatB, and dialkytamjno- 
akyl(meth)acrylatfi [tor example, a di^^alkylarnino-Cs^aikyKrnathJacrytele such as 2Hdimetnyl- 

arnino)ethyl<meth)acrylate and 2*Sethytamino)ethyl (meth)acrylatel, eta ^ 4 J# ... . 

[0191] As the (methjacrytemides. there are included, for example, (meth)acryiamtda hydroxyalkyl(me*n)acrytarrtd8 
[for example. N-hydraxy-Ct^lkyKmethJacrylarnide such as N-methylol(meth) acrytemide], alkoxyalkyt(meth)acryta- 
mide [tor example, N-C^altocyCi^alkylCm^acryi amide such as N-methoxymetnyl (meth)acrytamide, etc.], and 
diacetone(meth)acrylamto'e, etc. _ „ 

[0192] A preferred (meth)acrylic monomer includes, for example, a (meth)acrytate [for example, a C 1 . 18 (metn)acr- 
ylate. a hydnwy-C2- 4 alkyl(meth)acrylate. glycidyKmeth)acrytale, and a cf-Ci- 4 alky1amino-C2^alkyl(meth)acrylate. 
etal and (meth)aciytarrides, etc. More preferably, there are included a C^oalkyiacrytate. a 0,^{meth)acrylate, a 



hydrnxy-Co 3 alkyt(metti)acrvtate, olyody1(meth)acrytata a di<; 1 . 3 alMarriirio<^.aalky1(m8iri)acrytate. etc. 
(01 931 The monomer having a hydrolyzable silyl group indudes a (meth) acrylic monomer and a monomer having vinyl 
group and an alkenyl group, eta As the (meth)acrylic monomer having a hydrolyzable sByl group, there can be exam- 
pified for example. 2^meth)acryloxyethy1 trichtorosBane. ^meth)acryloxyprcpy1 trtehloroailane, 2-(meth)acry- 
locyathylmethyldichlQrosilane. 2^meth)acry1oxyethyldimethy1 chlorosilane. 2-{meth)acryloxyethyl trimathaxyalana, 2- 
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(meth^yloxyethyttriethoxysilane. 3-<melh) acryloxypropyl trimetnoxysilane. 3-(meth) acryloxypropyhriethoxysilane. 

SI far « a miTSUhlorosilan^ ^nylmethyldichlorosilane. isopropenyftrkrfilorosilana. and BopropenyW.nwthyl- 

^oSrim^Sysnane, teopropenyltriethoxysilana. and vSnyttri^^athoxyalhaxy^lane, a^yttrte^ttanB 
^ .^^^wnroeilank etc.- alMtrimethoxyslane, vinylphenyttrimelhoxysilane, isopropenylphenyl trimethoxyw- 

^Wphany.arnino )P^ i "^^f d ^gST 
ffiS^SSlane. a^N-viMphenylmatrvlartn^ethybrn ^^£^^^1^ ^ 
Sp^eS^me^arni^ trimethoxysilane. eta; ^^^h^S S VS,- 

™„^IZJa irhriethoKvsilane 4- fvinyloxytoutyl triethoxysilane. 2<isopropenyloxy)etnyl trimethoxysilane. eta. 3-taiiy 
y tSSSilane. 1 WallylcKycarbon y l)decyl trimethoxysilane, Miaopropenytmethoxyjpnwrt 
Se^ian^T^ 3-Km^oxye^lp^Wime*- 

etc d^nyldirr^thoxysilane, divinyldiethoxysilane. and dhrfnyldi(p-methoxyethoxy>8iane, ate. 
3^te ur^u "teSo^r a cids therTcan be included, for example, an ^saturated ^nocaA^aod 
K L^e an Sn c unsaturated monocarboxylic acid such as a (methjacrylic acid aod croton.c aod] and an 
Ssa^pS^^^teaddtforexampte. an ethy.enic unsaturated polyvalent carboxylfc aod 
SStnwIc^arf teSacid, or an anhydride thereol (malelc anhydride, eta) or esters thereof £ • 
™noSS^ of e Wfunctional carboxylic acid such ae monomethyl maleate and monobutyt maleete, ete.)l ete. As a 
™^*^ZaZi cartxwyllc adds, there can be included, tor example, the monocarboxytlc acid such as a 
u^aSted polyvalent carboxylic acid such as maieic add. the anhydride thereof, or the esters. 

[0 te 196] As the aromatic vinyls, there can be induded. for example, styrene. a-methylstyrene. and vinyl toluene, etc.. 
^T^thTv^nyTSSS there can be induded. for example, vinyl acetate, vinyl propionate, and vinyl versate 

SJSs?' S^nyls containing halogens, there can be induded. for example, vinylchlor.de and vin/iideiiednloride^. 
DIM te^e^poTymer (F), there can be induded a copolymer in which a hard monomer Iforexample. a mon- 
J^nenf^g a^tess transition temperature of 80 to 120'C (particularly. 90 to 105°C) or so such as 
rLSSa^taTand JySJ by which a hornopotymer is formed.], a soft monomer (tor example, a mornxnercom- 
^S^agSs»n temperature of -85 to -10'C (parttoularty. -85 to -20KJ) orso such asa^^aa- 
vSeTS a hoWxymeri end optionally, a monomer [tar example a ^^^"^^^^ 

£ A, ^oSnt havtaoan ionic functional group such as carboxylic group and amino group are constructing monomer 
^^^XS^cons^^ following monomers (a hart monomer, a soft monomer, and a monomer 
containing an ionic group). 

1) Hard monomer 

[0200] 1 0-90% by weight [for exarrpte. 15-85% by weight, preferably 20-80% by weight more preferably 25-75% by 
weight and particularly, 30-70% by weighfl. 

2) Soft monomer 

[0201 ] 10-90% by weight [for example. 1 5-85% by weight, preferably 20-80% by weight more preferably 25-75% by 
weight and particularly, 30-70% by weighfl. 

3) Monomer containing an ionic groMP 

[0202] 0-80% by weight [for example, 0-70% by weight pr^ 

?aX^^^ * the present invention. the*e is pa,**** preferred an a^-based pdymer 

Lnteininn the above-described (meth)acrylic-based monomer as a monomer component 

££ rpSli^Sw coniound (E) with respect to the polymer (F) can be selected from, for example, a 
™ of (% by weight) [for example. 0.5/99.5-50/50 (% by weight)] or so. Preferred 

prc^ latter=0.5^5^V60 (% by weight) [lor example, 0.^5-30^ (%by 

(% by weight)] or sa 
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[0205] Although the thermoplastic resin composition in the present invention may be a mixture of the epoxy compound 
(E) with the polymer (F), there is preferred a form in which any one of the epoxy compound (E) and the polymer (F) is 
dispersed in a particle state in another component particularly, there is preferred a form in which the epoxy compound 
(E) is dispersed in a particle state in the polymer (F) which is a matrix, In a dispersion in which the epoxy compound <E) 
is dispersed in a particle state, an average particle diameter can be selected from a range of, for example. 0.001 -5 jim 
(for example. 0.005-2 u,m), preferably 0.01-2 junflor example, 0.01-1.5 urn), and more preferably 0.01-1 jun or so. 
[0206] The dispersion in which the epoxy corrpound (E) is dispersed in a particle state may be also prepared by mix- 
Ing the polymer (F) while maintaining the epoxy compound (E) In a form of a particle state. As a preferred method lor 
preparing, fer example, there can be exemplified a method in which an emulsion oi the epoxy compound (E) is mixed 
with an emulsion of the polymer (F) and a method in which a polymerirable unsaturated monomer is prepared by an 
emulsion polymerization under the presence of an emulsion containing polymer particles constructed by the epoxy 
compound (E), etc. The emulsion polymerization may be a seed-polymerization in which particles of the polymer parti- 
cles containing the epoxy compound (E) are a seed. Further, the particles of the polymer containing the epoxy com- 
pound (E) may be constructed by not only the epoxy compound (E) alone but also the epoxy compound (E) and the 
polymer (F). 

[0207] The emulsion polymerization can be conducted according to usual polymerization methods. The emufeion 
polymerization can be oonducted by. for example, a method (a) in which there is emulsified a mixed solution of the 
epoxy compound (E) with the polymerizable unsaturated monomer, or a method (b) in which there is emulsified a mixed 
solution of the poiymerizaJbie unsaturated monomer or a mixed solution of the polymerizable unsaturated monomer with 
the epoxy compound (E) under the presence of the polymer particles constructed by the epoxy compound (E). The 
mixed solution of the epoxy compound (E) with the polymerizable unsaturated monomer and the polymerizable unsatu- 
rated monomer may be employed as a pre-emulsion which is in advance emulsified. The mixed solution or the polym- 
erizable unsaturated monomer may be polymerized by feeding in lumpy or may be polymerized by parfaDy feeding and 
then feeding the residue. The mixed solution and the polymerizable unsaturated monomer may be added continuously 
or intermittently into an emulsion polymerization system by dropwtee adcfition, etc Further, in the emulsion polymeriza- 
tion, the methods may be conducted in combination. 

[0208] Still further, in the emulsion polymerization, there may be also employed a usual method such as a multi-stage 
polymerization method. The multi-stage polymerization can be conducted by continuously or intermittently emulsifying 
the polymerizable unsaturated monomer or a mixed solution of the polymerizable unsaturated monomer with the epoxy 
compound (E) under the presence of polymer particles containing at least the epoxy compound (E) or polymer particles 
produced by an emulsion polymerization of a mixed solution of the epoxy compound (E) with the polymerizable unsatu- 
rated monomer. In the methods, the polymerizable unsaturated monomer or a mixed solution thereof to be added can 
be employed in a different composition at an initial period or a latter period in the emulsion polymerization. In the mixed 
solution to be added, proportion of the polymerizable unsaturated monomer is more at the latter period than at the initial 
period and, usually, the polymerizable unsaturated monomer is employed as a solution at the latter period. It is to be 
noted that of the epoxy compound (E) and the polymerizable unsaturated monomer, although an unsaturated carbox- 
ylic acid and a compound having an amino group may be also coexisted each other in the emulsion polymerization sys- 
tem, it is more advantageous that the both are not coexisted in order to suppress a reaction. For that reason, in the case 
that the multi-stage polymerization is conducted using the unsaturated carboxylic acid and the compound having an 
amino group as a poiymerizaJbie unsaturated monomer, particles containing the epoxy compound (E) are often pro- 
duced at the initial period ol the emulsion polymerization, and then the polymerizable unsaturated monomers contain- 
ing an unsaturated carboxylic acid and a compound having an amino group are often polymerized at the latter period 
of the emulsion polymerization. 

[0209] The emulsion polymerization can be conducted using a polymerization initiator. As the polymerization initiator, 
there are enumerated a persulphate such as potassium persulphate, sodium persulphate, and ammonium persulphate, 
and a water-soluble polymerization initiator such as hydrogen peroxide, and there may be also employed a water-solu- 
ble redox-type polymerization initiator system. Further, in order to adjust a molecular weight of the polymer (F), there 
may be also employed a chain transfer agent for example, alcohols such as catechol, thiols, and mercaptans, etc 
[021 0] Polymerization temperature is, for example, 40-1 00°C preferably 50-90*0, and more preferably 60-BO^C or so 
depending upon the kind of the polymerization initiator. 

[021 1] In the preparation of an emulsion [for example, an emulsion of the epoxy compound (E). etc.] and the emulsion 
polymerization, there can be employed an emutsifier, for example, a surface active agent such as an anionic surface 
active agent (for example, sodium dodecyl benzene sulphonate, sodium alkyltf phenylether cfisulphonate, sodium alkyi- 
naphthalene sulphonate, sodium laurylsulphate. sodium polyoxyethylene alkyl ether sulphate, sodium polyoxyethylene 
afcytphenylether sulphate, and sodium dialkylsutphosuccinate, etc.), a nonionic surface active agent (for example, a 
polyoxyethylene lauryl ether, a polyoxyethylene deylphenyl ether, a polyoxyethylene nonytphenyl ether, a polyoxyethyl- 
ene-polyoxypropylene block copolymer, eta), and a protecting colloid such as a polyvinyl alcohol and a water-soluble 
polymer. Use amount of the emulslier is, for example. 0.1 -20% by weight, preferably 0.5-10% by weight and morepref- 



27 



10 



16 



30 



35 



40 



EP 0 989 162 At 

eraWyl^by weight or so based on total amournof the epoxy^^^ 

Polymer particles in a dispersion (a water-based polymer emulsion) obtained by the ^^ jr ^^^ 
£ L a hoCaSeous structurTand a different phase structure [for example, a oore-shel \^^;^ 

£SF™»&~* ** PH in « amnion may be adjust* and pHrnav be£ exampfe. not .aaa than 5 (for 

Lamri e 5-1 01 and preferably 6-9 or so which is a neutral range to a weak alkali range. 

S3? In the ^e^and pressure^ensitive adhesive 2 of the present invents, the ^ 

S 1 to 2So!« by weight. preferably 18-150 parts by weight and more preferably 20-100 parts by 

SESSSE533S3323B- 

(SOfidplasticizer, etc.) 

r 021 71 As me solid ptesMcizer in the thermally- and pressure-sensitive adhesive 2 of the present '^"^n^ere can 
bfenlp^ 

present Mention. The solid plasticizer may be employed solely or in JJ^SlSSi may optionally 

roaSl The solid plasticizer in the thermaly-and pressure-sensitave adheave 2 of the present invenbon 

[0221] The water-based w"***^"™ ™ p re-sensitive adhesive 2 of the present invention re con- 

£^£?!2!!!!itt«Mna or Waning «. «M pttfflM" i"» •» «">**" « ^•"»>'«m» 
dissolved or dispersed while f inely-powdenng, and a method in which a f meiy-powaerea soiw pasnc 
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of a base material to form a pressure-sensitive adhesive layer, a thermally- and pressure-sensitive adhesive sheet 
{thermally- and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming a pressure-sensitive adhe- 
sive layer and the base material to be employed are the same as in the case cf the previously-described thermally-and 
pressure-sensitive adhesive 1 . 

[0225] tn the pressure-sensitive adhesive layer 2 of the present invention and the thermally-and pressure-sensitive 
adhesive sheet 1 obtained therefrom, in addition to an excellent adhesive strength and holding power, water resistance 
is high owing to the construction of an epaxy compound and a polymer of polymerizable unsaturated monomers in a 
thermoplastic resin. 

[Pressure-sensitive adhesive 3] 

[0226] The pressure-sensitive adhesive 3 of the present invention contains a polymer of a polymerizable unsaturated 
monomer having a hydrolyzatte silyl group as a thermoplastic resin. 

(Polymer) 

[0227] As the polymerizable unsaturated monomer having a hydrolyzaUe silyl group (monomer having a silyl group) 
for forming the polymer, there is exemplified a polymerizable unsaturated monomer having a silyl group represented by 
the formula (13) described below. 

-Si-R 12 

' CM) 

D 13 



(in the formula. R 11 . R 1Z . and R 13 may be identical or different, and those represent a halogen atom, an alkyl group, an 
aryl group, an aralkyt group, an alkoxy group, an aryloxy group, an acyloxy group, hydraxyl group, amino group, aminoxy 
group* and an alkylthio group). 

[0228] In the hydrolyzable silyl group, usually, at least one of R 1 '-R 1 are a halogen atom, an alkoxy group, or hydraxyl 
group. 

[0229] In the silyl group represented by the formula (13). the halogen atom includes fluorine, chlorine, bromine, and 
iodine atoms. The halogen atom is usually chlorine atom. 

[0230] As the alkyl group, there are included, for example, a C 1a1 o alkyl group such as methyl, ethyl, propyl, butyl, 
pentyt, and hexyl groups. As the aryl group, there is included, for example, a Ce-io aryl group such as phenyl group and, 
as the aralkyt group, there is included, for example, a C^q aralkyl group such as benzyl. 

[0231] As the alkoxy group, there is included, for example, a C t . 16 alkoxy group such as methaxy, ethaxy, propoxy, 
isoprcpaxy. buthaxy, isobuthcocy. t-buthaxy. pentylaxy. hexylaxy. octyloxy. decytaxy, and dodecytaxy groups. A preferred 
akoxy group includes a Cm* alkoxy group, particularly, methaxy and ethoxy groups. Further, the alkoxy group also 
includes, for example, an alkoxy-eltaxy group 6uch as methoxyethoxy group. 

[0232] As the aryloxy cjoup, there is included, for example, a Ce-io aryloxy group such as phenoxy group As the acy- 
loxy group, there Is included, tor example, a C^-eacytoxy group 6uch as acetyloxy group, prcpionyloxy group, and buty- 
lyioxy group. 

[0233] The amino group includes, for example, an amino group which may have a substituent such as dimethyl amino 
group and. the aminoxy group includes, for example, an amino group which may have a substituent such as dimethyl 
aminoxy (roup. The dkylthio group includes, for example, a C^ealkyfthio group, etc. such as a methytthio and ethytthio 
groups. 

[0234] The monomer having a silyl group includes, tor example, the folowtng monomers. 

(a) Monomer having a halogen 

[0235] 

(a-1) Compound represented by the formula (14) described below 
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R 1S Rl 4 

CH 2 *C-Si-X 3 -, (l4> 



(in the formula, R u represents e d^lRyl group, a C^oaryl g^f^-io^^^P^^^^^ 
hydrogen atom or a methyl group. X represents fluorine, chlorine, bromine, or Iodine atom, a represents an We- 

nor of n O \ 

As such the monomer, there are enumerated, tor example, vinyl trichlorosOane, vinylmetriyl cBch^l^e^ 
vinyldirnethyl crdorosilane. vinylmethylphenyl chlorosilane. isopropenyl trtehloro6.lanej5opropeny1 methykhchlo- 
rosilane, isopropenyl dimethylchlorosilane. and isopropenylmethylphenyl chtorosilane. etc 

(a-2) Compound represented by the formula (15) described below. 

R 15 R. 4 
CH 2 =C-<CH 2 ) r -Si-X 3 . a (15) 

finth-hrmuia V reoresentsan integer* 1-12. R 14 . R 15 , X, and "a" are flie same as described hereinabove.) 
( ^ S Se rlS enumerated, tor example aHyl trichtorosilane. aliylmethyl dicWomeiane. and 
altyidimethyl dilorosilane. etc. 

(a-3) Compound represented by the formula (16) described below. 

| I (16) 

CH,=C- COO- (CH 2 )r-Si-X 3 -» 



(in the formula. V represents an integer of 1-12. R 14 . R 15 . X. and V and V are the same as described herein- 

^such the monomer, there are enumerated, tor example. 2Krnem)a<^^ trichlorosil^^th)^y- 
loxvrxooyl trichloroeilane. 2-(meth)acryloxyethylmelfiyl dichtorosilane. and 3-{n^)acrylox^opyhTiethyl dicMo- 
rSS 2-(me^)a«yloxy elhyWimethylchlomsilane. 3-(meth)acr y tocypropvldimefhyl chloros-lane. etc. 

(b) Monomer having an alkoxy group or an arytoxy group 

[02361 

(p-1) Compound represented by the formula (17) described below. 

J r l6 d7) 

CH 2 = C Si — Rj . a 

C.n the formula. R 16 represents a d^ealtoxy group, and R 14 , R 15 . and "a" are the same as in the above deecrip- 

*"% such the monomer, there are enumerated, for example, vinyttrimethoxyeijane, ^J^!^^^ 
utoxysilane. vinyHri(hexy»oxy)silane. viny«ri(octytoxy)silane. vinyltri (decyloxy)s.lane. v.nyftri(dodecyloxy)s.lane. 
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vinylcBmethoxy methylsilane. vinyidiethoxy methylsilane, vinylmethoxy dmethyl^ane, vinylethoxy cfimaftytsaane, 
vinylbutoxydimethylsilang, vinyWiphenyl ethcocysilane, isopropenyl trimethoxyalan©. isopropenyl 1 triethoxysflarie. 
isopropenyl tributoxysilane, isopropenyttri(hexyloxy)5ilane. isopropenyttrKoctylaxy)si!ane. Isopropenyl tri(decytaxy) 
sflane, isopropenyl tri(daiecytaxy)silane, isopropenyl dimethoxymethyteiane, isopropenyl diethaxymathytsflane. 
isopropenyl methoxydlmethyteilane. isopropenyl emaxydimetryteilane. isopropenyl butoxycfirriethylsilane, and 
vinyltris(2-methoxyethoxy) stone, etc. 

(b-2) CompoLnd represented by the formula (18) described below, 

R 15 R» 

1 I 16 (18) 



(in the formula, R 17 represents a C^aalkylene group or phenylene group, and R , R ■ R 6 and "a" are the same 
as in the above descriptions.) 

As such the monomer, there are enumerated, for example, allyltrimethoxysllane, vlrryktecyttrimemox ysDane , 
vinyloctyl trimethoxysilane, vinylphenyttrimethoxyalane, vinyl phenyl dimethoxymethytsilane, vinytphenytmethoxy- 
cfimethyisilane, Iscpropenytphenyl trimethoxyenane, isopropenytphenyt dimethoxymethyisflane, and tsopropenyl- 
phenyi methoxydimethylsilane, etc. 

(b-3) Cornpoind represented by the formula (19) deserved below 

R IS R» 

1 1 ifi (19) 

CH 2 =C- COO— <CH 2 )r-Si- rJ! b 

fin the formula, R 14 , R 15 , R 16 , "a", and V are the same as in the above descriptions.) 

As such the monomer, there are exemplified, for example, 2-<melh)acryloxyethyl trimethoxysilane, 2- 
(meth)acryioxyethyi triethaxysilane. 3-(me1h)acrylaxypropy1 trimethoxysilane, 3-(meth)acryloxypropyi triethaxysi- 
lane. 3^rneth)acrylaxypropyi rnethyidmethoxysiiane, 3-(meth)acrylaxyprcx>yidiethoxysi!ane. and 3^nr^)acrytQxy- 
propyl tris(2-methoxyethoxy)silane, etc. 

(b-4) Cornpound represented by the formula (20) described betow, 

R 13 Ri 4 

CH 2 = C- CH 2 -0CO-Ph-COO-(CH 2 )r-" Si -R3-a 



f*i the formula Ph represents a phenylene group, and R 14 , R 15 . R 16 . "a", and V are the same as in the above 
descriptions.) 

As such the monomer/there are included, tor example, 3K2-(alrytaxy(*rtK>riy1)pheny tri- 
methoxysilane, 3-p-(ally1oxycaitw>ri^ 3^<aJ»y1axycartx)r^)rjr^car- 
bonyloxylpropylmethoxy cfimethyteilane, 3-[2-(iscproperiy1methoxycarbony1) phertylcarborrytoxy]propyl- 
trimethoxysilane. 3^<isorjropenylmemoxycarbon^ dimethoxymethyteilane. and 3-p- 

fBOproperrylmethoxycarbonyl) pheriyicaitoonykwylprcpylmethoxydirr^ etc. 

(b-5) Compound represented by the formula (21) described below, 
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R ,s R» 
CH 2 =C-R w -NH-(CH 2 ) 3 -Si-Rl 6 . i (21) 

[in the formula, R 18 represents a phenylene group or -Ph-Ch^- (Ph represents a phenylene group), and R 14 , R 15 , 
R 16 , and "a M are the same as In the above descriptions.] 

As such the monomer, there are exemplified, for example. 3-(vinylprienylarnino)propytlrimethoxysilane l 3- 
(vinylphenylamino) propyttriethoxysilane, 3-(vinyibenzylamirK>)propyttrimethcixy silane, and 3-{vinylben- 
zylamino)propyltriethoxysilane, etc 

(b-6) Compound represented by the formula (22) described below, 

I I , 6 (22) 

CH 2 = C - Ph- CH 2 - NHCH z CK 2 NH - <CH 2 > 3 - Si ~ R 3 - * 



(in the formula, Ph represents a phenylene group, and R 14 , R 1S . R 16 . and "a" are the same as in the above descrip- 
tions.) 

As such the monomer, there are included, for example, 3-[2-(N-vinyiphenylmetr^ 
methoxysilane and 3-[2-(N-isopropenytph trimethoxysilane, etc. 

(b-7) Compound represented by the formula (23) described below, 

R J5 R» 
CH 2 ^C-0- (CH 2 )r^Si-R^ a U3) 

(in the formula, R 14 , R 15 , R 16 , and "a" are the same as in the above descriptions.) 

As such the monomer, there are included, for example, 2-(vinyloxy)ethyltrimethoxysi!ane, 3-(vinylaxy)propy1 tri- 
methoxysilane, 4-f>inyloxy)rxJtyltriethoxysilane ) and 2-isopropenyloxy) etftyftrimethoxynBiane, etc. 

0>8) Compound represented by the formula (24) described below, 

R 15 Rl 4 
CH 2 =C-RlMCH 2 )r-Si-RS! a (24) 

(in the formula. R 19 represents -CH 2 0- or -CH 2 OCO-, and R 14 R 15 . R 16 , -a", and V are the same as in the above 
descriptions-) 

As such the monomer, there are included, for example, 3-(allyloxy)propyltrimethoxystlane, 1 0rally! oxycarbo- 
nyl)decyi trimethoxysflane, 3-(isopn^enylmethyioxy)propyftri methoxysilane, and 10-(isopropylmethylcxycarbo- 
nyQdecyitrimethoxysilane, etc. 

(b-9) Compound represented by the formula (25) described below, 
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R 15 

CH 2 = C-COO- (CH 2 )r- 0 - (CH 2 ) q 



(ki IhB formula, "q" represents an integer of 1-12. and R 14 . R 15 . R 16 . "a" and r are the same as In the above 
descriptions.) 

As such the monomer, there are enumerated, for example, 31(meth)acryloxyeth<^]lpropyltri 
and 3H(meth)aci7lQxyethc^ etc. 

[0237] Further, the monomer having siiyl group may be, for example, a compound having c* vinyl group such as divi- 
nylcfimethoxysilane. divinyldiethoxysilane, and divinyldi(P«methaxyethaxy)sflan& The monomer hawing a silyi group 
may be employed solely or in combination of two or more kinds. A preferred monomer having a siiyl group includes, for 
exanple, a vinyl-based monomer [particularly, a (meth)acry§c-based monomer] having an altaxysilyl group from a 
viewpoint of handling, economy, and weakness of tide reaction, etc. 

[0238] In the present Invention, although the above-described polymer may be constructed by the abovedeecribed 
monomer alone having a sllyl group, it is usually constructed by the above-described monomer having a sllyl group and 
a copolymerizable unsaturated monomer (copolymerizing components). Such the ccpolymerizing components 
includes, for example, a (meth)acrylic-based monomer, aromatic vinyls, unsaturated caiboxylic acids, vinyl esters, 
vinyls containing halogens, vinylethers (for example, vinyl ethyl ether, etc.). vinylkstones (for example, methyhrinylketone. 
etc.), vinylheterocydic compounds (for example. N-vinylpyrrolidone. an N-vinyl compound such as N-vinylintidazole and 
vinyl pirkfine, etc.), an olefinic monomer (for example, ethylene and propylene, etc), and an allyl compound (lor exam- 
ple, an allyl ester such as ally! acetate, etc.), etc. The oopolymerizing components may be employed solely or in com- 
bination of two or more kinds. The (meth)acrylic-based monomer which is the copotymerizing component includes, for 
example, a (meth)acryiate. (meth)acrytamides, and (methjacrylonitrile, etc. 

[0239] The (meth)acrylate includes, for example, an alky»(meth)acrylate [for example, C 1 . 18 alkyl(meth)acrylates such 
as methyl(meth)acrylate, ethyl(meth)acrylate, propyt(meth)acrylete, isopropyl (meth) acrylate, butyl (meth) acrylate, 
isobutyl (methjacrylate, t-butyl (meth)acry1ate, hexyl(meth)acrylate, octyKmeth)acrylale, 2-ethylhexyl(me!h)acry»ale, 
and lauryl(meth)acrylate], a cydoalkyKmeth)acrylate [for example, cydohexyKmeth)acrylate, etc.], an aryt(rneth)acr- 
ytate [for example. phenyl(meth)acrylata. etc.]. an aralkyl(meth)acrylate [for example, benzyl (moth)acrylate. etc.], a 
hydraxyalkyl(meth)aay»ate [for example, hydroxy-Ca^^^e^acrylates such as 2-hy*oxy^hyl(meth)aaytate and 
2-hydioxypropy»(meth)acrylate l etc.], glyddyl(meth)acrylate. a dialkylamino-a!kyl(meth)acrylate [tor example, a dl-Ci. 
4 alkytemino-C2^ alkyl(meth) acrylate such as 2-(dimethylamino)ethyl{meth)aK?yte1e and 2-(diethy1- 
amino)ethyKmeth)acrylate], etc. 

[0240] The (meth)acrylamides include, for example, (meth)acrylamide, a hydroxyalky1(meth)acrylafnide [for example, 
an N-hydruxy-d-4 alky1(meth)acrylanride such as N-methyloKmeth)aorylamide]. an altaxyalkyl(iTieth)acrylamide {for 
example. N-nydraxy-C, -iaJkoxy-C ! ^ a!kyl(meth)aorylamides such as N -methoxymethyt(meth)acr ylamide] , and <fiace- 
tone(meth)acrylamide, etc 

[0241] A preferred (meth)acry6c-based monomer includes, tor example, a (meth)acrylate [for example, a Cv 
18 alkyl(meth)acrylate, a hydroxy-C^alkyl(meth)acry1at^ glycidyl(rneth)acryiate, di-C^ alkylamino-C^ 
4 alkyKmeth)acrytete, etc] and (meth)acrytemides, etc. A more preferred (mem)acrylic-based monomer includes a Cg. 
10 alkyiacrylate, a C^methacrylate, a hydroxy-Ca^ alkyl(meth)acrylate. glyckMmeth)acrylate, di C t ^alkytamino-C2_3 
akyl(meth)acrytate. 

[0242] The unsaturated caiboxylic adds include, for example, an unsaturated monocarbaxyiic acid [tor example, an 
ethylene unsaturated monocarboxylfc acid such as (meth) acrylic acid and crotordc acid] and an unsaturated polyvalent 
carboxyiic acid [tor example, an ethyienJc unsaturated polyvalent carboxyiic acid such as maleic acid, fumaric acid, and 
itaconicacid, or an anhydride thereof (maleic anhydride, etc.) or esters (for example, a monoalkyl ester of a Afunctional 
carboxyiic add such as monomethylmaleate and monobutylmaleate. etc)], etc. A preferred unsaturated carboxyiic add 
includes, for example, a monocarboxylic add such as (meth)acrylic acid and a polyvalent caiboxylic acid such as maleic 
acid, an anhydride thereof, or the esters. 

[0243] The aromatic vinyls include, for example, styrene, alpha-methytetyrene, and vinyl toluene, eta, and 6tyrene is 
often enjoyed. The vinyl esters indude, tor example, vinyl acetate, vinyl propionate, and vinyl veisate (VeoVa, etc.), 
etc The vinyle containing halogens include, tor example, vinyichlorideand vinylidenechforide, etc. 
[0244] Further, as copolymerizable components, there may be employed, far example, a monomer containing silyi 



-Si- 



(25) 
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group such as a compound flor example, vinylbistdimethvlamino^etrrylsilane. etc.] represented by formula (26); 

R» Rl* f 
CH 2 = C- Si- (N-P? l )3- 8 < 26 > 

(Inthetbrmula. R^and R 21 , which may be identical or different, represent a C^oalkyl group. R 14 , R 18 . and 'a* are the 
^C^S^l* and ^(acetytoxyjmethyteitane. etc.] represented by formuta 
(27): 

R IS R M 

an-c-a-*. (27> 

(in the formula. R 22 represents a C^acyl group. R 14 . R 15 . and "a" are the same as in the above descriptions.), and 
a compound [for example, vinyltriphenoxysilane. etc.] represented by formula (28); 

R" Ri 4 

CH 2 = C- Si-Rf., < 2B > 

(in the formula. R 23 represents a Ce-ioarytaxy group. R 14 . R 15 . and "a" are the same as in the above descriptions.). 
[0245] In the present invention, as copolymerizaWe components, usually, there may be often enrptoyed ar«rdmon- 
omer por example, a monomer component which forma a homopolymer having a glass transrtion ternperatur^ of80 to 
iSrC (partcuterty. 90 to 105'C) or so such as methyKmeth)acrylate and styrene] and a ^ J™*^**^* " 
monomer component which forms a homopolymer having a glass transition temperature ol f -85 to -10-C (P^ariy- 
85 to -20°C) or so euch aa a C^o alkylacrylate] in combination thereof. On the other hand, rf a "^T^^"^ 
[for example. dialkylamino.alkyl(meth)acrylate. etc.] containing an ionic functional group such **tW*j™pi * 
amino group is employed as a coporymerizable component, a water-based ream composition can be obtamed wrthout 

S^ ,S SThecasethatapolyrner is constructed using the monomer containing a sityl group and the copotymertaable 
components (the hard monomer, soft monomer, and monomer component containing an tonic functional group), the 
use amount of the respective monomer components can be selected, for example, from the following range. 

(1) Monomers containing a eilyl group 

[02471 0.05-30% by weight [for example. 0.1-20% by weight. preferably0^15%byweignt. more preferably 1-10% by 
weight] 

(2) Copotymerizable components 

[0248] 70-99.95% by weight [lor example. 80-99.9% by weight, preferably 85-99% by weight, more preferably 90-98% 

fJwS] 9h The copolymerizable components can be constructed by. for example, the foiowtng monomers (the hard mon- 
omer, soft monomer, and monomer component containing an ionic functional group). 

1) Hard monomer 

[0250] 10-90% by weight [for example. 15-85% by weight, preferably 20-80% by weight, more preferably 25-75% by 
weight, particularly, 30-70% by weight] 
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2) soft monomer 

[0251] 1 0-90% by weight [for exaitple, 15-85% by weight preferably 20-80% by weight more preferably 25-76% by 
weight particularly. 30-70% by weight] 

3) Monomer containing an Ionic group 

[0252] 0-80% by weight [tor example, 0-70% by weight, preferably 0-60% by weight, more preferably 0-50% by wal^t, 
particularly. 0-40% by weight] 

[0253] A preferred polymer in the present invention Includes a polymer (an acrylic-based polymer) inducing at least 
one kind of an acrylic-based polymer as a constructing monomer <a monomer containing a silyl group and copolymer- 
izabl a components). 

[0254] A particularly preferred polymer is a copolymer containing a vinyl-based monomer having an alkoxysiryl group 
which Is a constructing monomer and an acrylic-based monomer which is a copolymerizable component 
[0255] The polymers can be obtained by a usual method, for example, a solution polymerization, an emulsion polym- 
erization, a suspension polymerization, and a bulk polymerization, etc. The polymers are often obtained in a form of an 
aqueous solution and a wat«-based emulsion. Average particle diameter of polymer particles in the water-based emul- 
sion can be selected within a range in which dispersion stability and adhesion are not deteriorated, for example, a range 
of 0.01-2 jim (for example, 0.01-1 jun), preferably 0.01-0.05 |tm, and more preferably 0.01-0.3 urn or so. 
[0256] As a method for obtaining the polymer (a thermoplastic resin) as an aqueous solution or a water-based emul- 
sion, there are exemplified, for example, a method (1) and a method (2). The method (1) Includes a method (1-1) and 
a method (1-2). In the method (1-1). there is dissolved or dispersed a polymer in which the vinyl-based monomer having 
a silyl group represented by the previously-described formula (1 3) is copolymerized with a copolymerizable component 
having an ionic functional group such as carboxylic group or amino group using an alkali (tor example, an aKyl amine 
such as triethylamine. a cyclic amine such as morpholine. an alkanol amine such as triethanolamine, pyrkfine. and 
ammonia, etc.), an acid [tor example, an inorganic acid (tor example, hydrochloric acid and sulfuric acid, etc), and an 
organic acid (for example, a carboxylic acid such as acetic acid and propionic acid, and sulfonic acid, etc.), and in the 
method (1 -2), the polymer is dissolved or dfepersed by an emuteiier. and the method <2) is an emulsion polymerization 
method, etc* 

[0257] In the above-described method (1-1) and the method (1-2), the polymer may be also prepared by a solution 
polymerization and, further, it may be also prepared by an emulsion polymerization, a suspension polymerization, and 
a bulk polymerization. It is to be noted that the polymerization may be carried out batchwise or continuously. 
[0258] In the solution polymerization, there is employed an organic solvent [tor example, such as an alcohol (for exam- 
ple, ethand. isopropanol. and butanoi, etc.). an aromatic hydrocarbon (for example, benzene, toluene, and xylene, 
etc.), an alphatic hydrocarbon (for example, pentane. hexane, and heptane, etc.). a cydoafiphatic hydrocarbon (for 
example, cyctohexane. etc.). an ester (tor example, ethyl acetate and n-butyl acetate, etc.), a ketone (for example, ace- 
tone and methyl ethylketone, etc.). and an ether (for example, diethyl ether, dioxane, and tetrahydrofran, etc.)]. The 
organic solvent may be employed solely or in combination of two or more kinds. As the organic solvent, there may be 
usually employed an alcohol such as isopropanol, an aromatic hydrocarbon such as toluene, and a ketone such as 

methyl ethylketone, etc. , # ± . 

[Q259] Use amount of the organic solvent is not particularly limited, and it can be selected from, lor example, a range 
of tolal amount of the organic sorvents/mcnomers=0. 1 /1 -5/1 (weight ratio), and preferably 0.5/1-2/1 (weight ratio) based 
on total amount of the monomers (the monomer having a sflyi group and the copolymerizable compone nts). 
[0260] In the solution polymerization, although a polymerization may be initiated by irradiation of an electronic beam 
or an ultraviolet ray and heating, it is often initiated using a polymerization initiator. As the polymerization initiator, there 
can be exemplified, for example, an azo compound [for example, azobisisobutylnrtrile. 2.2-azobis(2,4-rfme1hyrvaleroni- 
trile. azobiscyano valeric acid. 2,2-azobis(2-amidinopropane) hydrochloride. 2 ,2^azobis(2-am)d i nopropan e)acetatej . 
inorganic peroxides (for example, persulphates acid such as potassium persulphate, sodium persulphate, ammonium 
persulphate, and hydrogen peroxide), organic peroxides [for example, benzoyl peroxide, di-t-butylperoxide, cumen 
hydroperoxide, di(2-etrKJxyetriyl)peroxydicarbonate)] 1 and redox catalysis [tor example, sulphite or bisulfite (tor exam- 
ple, alkai metal salts and ammonium salts), a reducing agent such as L-ascorbic add and elisorbic acid, persulphates 
add (for example, alkali metal salts and ammonium salts, eta), and a catalyst system composed of the combination of 
the peroxides]. The polymerization initiator can be employed solely or in combination of two or more Wncte. 
[0261] Use amount of the polymerization initiator can be selected from, tor example, a range of 0.001-20% by weight, 
and preferably 0.01-10% by weight (tor example, 0.1-10% by weight) or so based on total amount of the monomers (the 
monomer having a silyl group and the copolymerizable components). 

[0282] Reaction temperature in the solution polymerization is, for example, 50-1 50°C, and preferably 70-1 30°C or so. 
Further, reaction time of period is. tor example. 1-10 hours, and preferably 2-7 hours or so. It is to be noted that a ter- 
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mination point of the polymerization can be identified by disappearance in the absorption (for ^^16«cm ) by 
Se SoXin infrared absorption spectra or a decrease of unreacted monomers using a gas chromatography 
J^ln^sifyinglhepolymer,^ 

^a^ 

^^^^^ 

™ th^vSi ca7b7rSly dissotved or emulsified because of an increase d hydrophilic property by the useof 
*T X cS^fJS* xan oeererrplified. for example, an inorganic acid (for example, hydrochloncaod. phos- 
^^SSSSSi an nM IST) ^ « organic acid [for example, a saturated aliphatic rr«n«arboxytlc 
phone aod, sulfunc aod. ana nrtric *™£~> ^ unrated aliphatic polycarboxylic acid such as oxalic acid 

anSa^ca^^ 

ca^acid'e^Srmaieic acid and itaconic acid; and an aliphatic oxycamoxyifc acid such as lac!,c aod and c«r,c 

fS'iT'h the case that the polymer contains an acidic group such as carbolic*** the f^™*™™* 
ScLd cVemSed by the use of a basic compound. As such the basic compound there can b « °^ n '= 
na^tenalTtor example, an alky, amine such as trlethylamine. a cyclic amine such as morphoKne. an ^olarnJne 
SrSnoI Lne and pyridine, etc.) and an inorganic basic materia, (for example, amrnonm and a hydroade of 

S£T "S'a^Sunt of the acid can be selected from, for example, a range of total amount of the addfoationic 

^ 9 ^^^Z^^^ can be envied under the presence or the absence d 

Tn^case that the polymer is dissolved or emuistfed under the presence of organic solvents, a "^^uble 
[0269] In ™ ZZSTmM* such as isopropanoD is often employed as an organic solvent. In the case that 

£2 organs Tsc^r2noved before emuls^ng the polymer, an organic solvent (a Ketone such as methylethyl- 
ketone) having a low boiling point is occasionally empioyed. ... .„ . «i omanie 

ESS! In the case that the polymer obtained by solution polymerization is ernulsrf.ed under the P'«^ 
l °~!~L ?™ b r«nuSfied by adding water after adding an additive (for example, an emuterfier. a pH regulator, and 

P^E^ 

♦Ln Ttve «r* exarrole 5-70 °C), and preferably not more than 50°C or so (tor example, 10-50 C). 
SSi? C £^el.sHied by tne aSn of water, removal of me organic eolvente Jj^^^j 
, e«rrple, not more than 80°C (for example. 5-80°C) and an ordinary or reduced pressure (for example, 0.0001 -1 normal 

fr^FuXrL emutefon polymerization of the monomers (the monomer iTavinga ^^^f^^ 
Sonants) can be carried out according to usual emulsion polymerizatx* methods a^^^'f^ 6 ^ 
SSSTmethod of collectively feeding the monomers (tor example, a potymenzaton method b J tt ^!^L^^! 
« ft^r^m«ato a water-based medium) and a method of monomer feeding (a polymerization method by adding the 
5 Z^Z^^T* medium), itc. The monomers may be y*cH£^£2 aVa 

advance emulsified. In the preparation of the pre-emulsion. a polymerase emulsrher may be even employed 

S JS^^SS^SSm such as Inorganic peroxides (tor example. ^^^.^^^^ 
SCSSphate. and ammonium persulphate, and hydrogen peroxide) in the ^ove-deetffo* ! f*^** 0 " 
afoT for ^solution polymerization, and may abo be a water-soluble redox type polymenzafcon 'nrhator^em 

L^hT ^ vmerizable emufoif ier. there can be employed a variety of usual emuterf.ers tor polymenzatwn [for 
Se aVenfiSer^ng (rnTtS group and a (meth)alkyl group which are a polymerizable funeral group 
^^e^rTSSen^y 

o^T^an anS^ Ss a sutlonate and acarboxytate. ora nonionic group such as 
ete^se arr^rt ermHsxier can be selected from, for example, a range of 0.1 -20% by weigfrt, and 

preferably 0.5-10% by weight or so based on total amount of the monomers. 
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m275] As the emulsifier to be employed in the emulsion polymerization, there can be enumerated the emutsitlers 
which can be employed when emulsifying a polymer obtained by the previously-descrtoed solution polymerization. Fur- 
ther, in order to stabilize the emulsion polymerization, there may be even errployed a protecting colloid agent (for exam- 
ple, a partially-saponified poiyvinytalcohol, a caiboxymethyl cellulose, a methyl cellulose, a hydrcxyethyl cellulose, and 
a hydroxypropyl cellulose, etc.). It is to be noted that pH may be regulated in the emulsion. 

[0276] It Is to be noted that conations such as temperature, etc In the emulsion polymerization may be the same as 
in the previously-described solution polymerization, 

[0277] in order to control a molecular weight of a polymer In the solution polymerization and the emulsion polymeri- 
zation there may be employed a chain transfer agent, for example, an alcohol such as catechol or phenols, thiols, mer- 
captans (for example, rrtauryl mercaptan, n-dodecyl mercaptan, Klodecyl mercaptan, 3-mefcaptopropyl 
trimethoxysilanft and 3-mercaptopropylmethyl (Smethoxysflane, etc.). 

[0278] A weight average molecular weight (Mw) in the previously-described polymer is. for example, 100,000- 
8,000,000, preferably 200,000-7,000,000, and more preferably 300,000-5,000,000 or so. 

[0279] Further, a glass transition temperature (Tg) in the previously-descrtoed polymer is, tor example, -10 to 70 a C, 
preferably -5 to 50°C, and more preferably 0 to 40*0 or so. In the case that the glass transition temperature is less than 
-10°C. blocking is apt to be caused in a thermally-and pressure-sensitive adhesive sheet and. in exceeding 70°C. an 

adhesive property is apt to tower. 

[0280] In the thermally-and pressure-sensitive adhesive 3 of the present invention, the content oi the thermoplastic 
resin Is, tor example, 15-200 parts by weight preferably 18-150 parts by weight, and more preferably 20-100 parts by 
weight or so based on 100 parts by weight of the total amount of the solid plasticizer. In the case that the content of the 
thermoplastic resin is less than 15 parts by weight, a cohesive force lowers, resulting In that a sufficient adhesive 
strength is not occasionally produced and, in the case of more than 200 parts by weight, sufficient tackiness is not occa- 
sionally produced in heating. 

[Q281] In the present invention, since the pdymerizable unsaturated compound having a hydrolyzaWe silyl group is 
employed as a monomer constructing the thermoplastic resin, a polymer having a higfi molecular weight is obtained by 
crosslink] ng, and it is considered that a cohesive force becomes strong. For that reason, in the case that it is employed 
as a thermally-and pressure-sensitive adhesive, an adhesive force, a holding power, and a water resistance are remark- 
ably improved. 

(Solid plasticizer, etc.) 

[0282] As the solid plasttdzer In the thermally-and pressure-sensitive adhesive 3 of the present Invention, there can 
be errployed the same solid plasticizer as in the previously-described thermoplastic resin composition of the present 
invention. The solid plasticizer may be employed solely or in combination of two or more kinds. 
[0283] The thermally-and pressure-sensitive adhesive 3 of the present invention may optionally contain a tackif ier. As 
the tacWfier to be employed, there can be employed the same ones as exemplified in the item of the previously- 
described thermoplastic resin composition of the present invention. The tackif Ier may be employed solely or in combi- 
nation of two or more kinds. The content of the tacWfier is not particularly imited, and it can be appropriately selected 
according to the combination of the thermoplastic resin with the solid plasticizer. Usually, it is 10-600 parts by weitfrt. 
preferably 20-500 parts by weight based on 100 parts by weight of the thermoplastic resin. 

[0284] In the thermally-and pressure-sensitive adhesive 3 of the present invention, in addition to the tacWfier, there 
may be added, for example, an auxiliary tor 13m-forming, a defoarrdng agent, a coatability improving agent, a thickener . 
a lubricant a stabilizer (an antioxidant, an ultraviolet ray absorbent and a thermal stabilizer, etc.). an anti-electrostatic 
agent and a anti-blocking agent (inorganic particles and organic particles) within a range in which properties are not 
deteriorated. As the auxiliary for film-forming, there can be employed the above-exemplified compounds. 
[0285] The thermaly-and pressure-sensitive adhesive 3 of the present invention can be employed in the form of the 
absence of solvents, and it can be also employed as a solution of an organic solvent or a water-based composition. 
[0286] The water-based composition can be prepared by usual methods, tor example, the methods shown in the item 
of the previously-described thermaly-and pre6sure-6ensittve adhesive 2. 

[0287] Average particle diameter of the solid plasticizer in emulsion In the water-based composition is preferably 0.5- 
20 jim, and more preferably 1-15 urn or so. In the case that the average particle diameter is less than 0.5 jim, it is afraid 
that blocking resistance lowers, and productivity lowers because a long time of period for crushing is required. In the 
case that the average particle diameter exceeds 20 urn, it is afraid that a coaling surface becomes roughened, and a 
quality is lowered in a label. ■ 
[0288] By coating the thermally-and pressure-sensitive adhesive 3 of the present invention on at least one surface of 
a base material, a pressure-sensitive adhesive layer is formed, and a thermally-and pressure-sensitive adhesive sheet 
(thermally and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming the pressure-sensitive 
adhesive layer and a base material to be employed are identical to the case of the previously-described thermally-and 
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f^'^e^^l^wtd pressure-sensitive adhesive 3 <* the present invention and the thermally-anel 
Sie S3 Gained therefrom an adhere streng* and holding pM.» excellent and a h,gh water 
resistance is shown by using the polymer of the monomer having a hydrolyable silyl gnsup. 

(Thermally-and pressure-sensitive adhesive 4] 

[0290] The thermally-and pressure-sensitive adhesive 4 of the present invention contains a thermoplastic resin which 
ie a binder resin, and a soDd plastfcizer. 

(Thermoplastic resin) 

, a— t u a «, a rmnnb»e«c resin there can be employed the thermoplastic resin which is exemplified in the item of 
tTpVevicS^ *• A therm0P ^ reSln * 

SSS^e pr2r?r^i^«"aracterized in that a weight average molecular weight (Mw) in the pre*- 
SSSiSS "«£ 100.000-500.000. Tha weight average molecular weight (Mw) .sprejj, 
WvlSorSSSo MoTnd more preferably 150.000-300.000 or so, m the case that the weight average molecular w«ght 
fl^ fe'^ISn So^TheThermoplastc resin, an adhesive str^gth is tower, and peeling Is caused by only plac- 
XUd caLe M £ weightZrage molecular weight (Mw) exceede 500.000 in the thermcplaate resin, an 

adhesive strength becomes too high, and it becomes incapable of peeling by orty hand* w» *, a «HHi«r>n 

?0^ Thought average molecular weioht in the thermoplastic resin can be adjusted by, fw example ^ a^*on 
S^n^sS^SlAs the chain transfer agent there can be exemplified for example, an ^ su* as cafe- 
3.1 w ienoZ tWdTand mercaptans (for example. n-lauryl mercaptan. n-dodecyl mercapten ar^ t-dodecyl mer- 
C ™J* n ete. Further the weight average molecular weight in the thermoplastic resin can be also adjusted by other 
^mSs^or eSr^rby appropriately selecting reaction conditions such as the an^m of a p^m^on W - 
££ reason temperature, reaction time of period, and a method for feeding rmnc^rs ^^^L, ^ 
Z>L, QlafiS transition temperature (Tg)inthe thermoplastic resin can be appropriately selected in consrierabonot 
Kid 2 Sends TbeSuS Tin a ange in whfcMhere are not deteriorated en adhesive property and an onto- 
, Trl™ SooStv J, tne clsMnat a pressurelensitive adhesive sheet is prepared. It is usually -10 to 70-C or so^pref- 
JS, 5taS2l* n^p^mbV0to40«Corso. In the case that the glass transition temperature is less than - 
Sc btSS ^XcaStL case that a pressure-sensitive adhesive sheet is prepared and, In the case of 

5 SI tor 1^05-200 parts by weight, preferably 18-150 parte ^^^^^SS^iS^ 
weioht or so based on 1 00 parts by weight of the solid pfesticizer. In the case that the content ^fj^^^^^" 
teT^than iBoarts bv weW a cohesive force towers, resulting in that a sufficient adhesive strength is not occasion- 
ally o^Tthan 200 parte by weight, a sufficient adhesive power is not occasionally pro- 

o nSa" TnlSod tor preparing the thermoplastic resin is not particularly limited, and there can be employed usual 
Eds ^SSSi TeS^polymSEn. an emulsion polymerization, a suspension po^nzaton. « and a Wk 
DoSzationrtTlt Wtobe noted that a polymerization may be any one of a bater^se or corftnuous style. Thether- 
rrSTsicS Toften obtained in a mode of a water-based mixture such as a water-based e^laon 
Si T AvSot parttatetfameter of tha thermoplastic resin in the water-based emulsion is. for example. 0.01-2 v™, 

« SeteSTo 1 01 or so. As a method foTobtaintog the previously-described thermoplastic resin as a water- 
SeSe^^thefe^e enumerated, for example, a method in which a polymer obtained by 
Son* cJslmXied and dispersed using at emuteHier and a method in which monomers are sub,ected to an emul- 

S'TmSSor the solution poiymehzation. a method tor e^.sifying the 

Son. anate^emuteton polymerization method are identical to the case in the prevlously^escnbed thermally-and 
pressure-sensitive adhesive 3 of the present invention. 

(Sofid plastidzer, etc.) 

T02991 As the sofid plastidzer to be employed in the present invention, if it is melted by heating and it can pr^ucea 
SSe^^SSS property t^plasticizing the thermoplastic resin, it can be employed and,us^ly. joy- 

plastidzer as in the previouslrdescribed thermoplastic resin composition of the present invention. The solid plastazer 
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may be employed solely or in combination of two or more Kinds. 

[03001 The thermally-and pressure-eensitive adhesive 4 of the present invention may optionally contain a tacWfier. As 
the tackifier to be employed, there can be employed the same ones as exemplified in the item of the previously, 
described thermoplastic resin composition of the present invention. The tackifier may be employed solely or in comb- 
nation of two or more kinds. The content of the tackier is not particularly imrted. and it can be appropnately selected 
according to a combination of the thermoplastic resin wilh the solid ptastidzer. Usually, It Is 3-200 parts by weight pref- 
erably 5-1 00 parts by weight based on 1 00 parts by weight of the solid plastlcizer. 

[0301] In the thermally-and pressure-sensitive adhesive 4 of the present Invention, In addition to the tacWfler, there 
may be added, tor example, an auxiliary tor tim-torming, a defoaming agent, a coatafoiBty improving agent, a thickener, 
a lubricant a stabilizer (an antioxidant, an ultraviolet ray absorbent and a thermal stabilizer, etc.). an anti-electrostatic 
agent and a anti-blocking agent (inorganic particles and organic particles) within a range in which properties are not 
deteriorated. As the auxiliary for film-forming, there can be employed the previously-exemplified cornpounds. 
[0302] The thermaBy-and pressure-sensitive adhesive 4 ol the present Invention can be employed in the form of the 
absence of solvents, and it can be also employed as a solution of an organic solvent or a water-based composition. 
[0303] The water-based composition can be prepared by usual methods, tor example, the methods shown in the item 
of the previously-described thermally and pressure-sensitive adhesive 2. ^ 
[0304] rt is to be noted that a dispersant tor dispersing the thermoplastic resin is not particularly Imited. and there can 
be employed any one of an anion-based and nonfon-based dispersant which are conventionally pubfcry-known. As the 
anion-based dispersant there can be enumerated carbcxylates, sulphates, sulphonates, and phosphates, eto., anda 
carboxylic ammonium salt is preferred. As the nonton-based dispersant there can be enumerated a polyethyleneglycd 
type one and a polyvalent alcohol type one, etc. . 
[0305] Average particle diameter of the solid plasticizer in emulsion in the water-based composition is preferably 0.5- 
20 am and more preferably 1-15 am or so. In the case that the average particle diameter is less than O.Som.rtis afraid 
that blocking resistance lowers, and productivity lowers because a long time of period tor crushing is required. In ithe 
case that the average particle diameter exceeds 20 am. ft is afraid that a coating surface becomes roughened, and a 
quality is lowered in a label. 

[0308] By coating the thermally-and pressure-sensitive adhesive 4 of the present invention on at least one surface or 
a base material, a pressure-sensitive adhesive layer is formed, and a thermally-and pressure-sensitive adhesive sheet 
(thermally- and pressure-sensitive adhesive sheet 1) can be obtained A method for forming the pressure-sensitive 
adhesive layer and a base material to be employed are identical to the case of the previously-described thermally-and 
pressure-sensitive adhesive 1. 

[0307] In the thermally- and pressure-sensitive adhesive 4 of the present Invention and the thermally- and pressure- 
sensitive adhesive sheet obtained therefrom, since the weight average molecular weight in the thermoplaaticreein 
ranges in a specified scope, if the sheet is stuck to a material to be stuck, a practicaly sufficient adhesive strength can 
be obtained and. moreover, the sheet can be readily stripped and removed by hands without using boiled water, steam, 
and a water-soluble solvent 

[0308] For that reason, it can be preferably employed tor bottles tor beer which are repeatedly used by recollecting 
and PET bottles which are recycled asa resource. 

[Thermally-and pressure-sensitive adhesive 5] 

[0309] The water-based thermally- and pressure-sensitive adhesive (thermally- and pressure-sensitive adhesive 5) 
of the present invention contains a thermoplastic resin, a tackrfier, and a solid plasticizer, and it is characterized in that 
a decline of a melting point is less than 3*C in the solid plasticizer in the thermally-and pressure-sensitive adhesive layer 
which is formed by heating the previously-descrtoed water-based thermally-and pressure-sensitive adhesive at 40°C 

tor 2 minutes on a base material sheet compared to a melting point of the solid plasticizer. 

[031 01 ft is to be noted that the melting point of the solid plasticizer in the thermally- and pressure-sensitive adhesive 
Uver means a melting point of the sold plasticizer alone which is measured from an absorption peak in a differential 
scanning calorimetric analysis. As described above, capability of measuring the melting point of the solid plasticizer 
alone in the thermally-and pressure-sensitive adhesive layer depends upon that the sofid plasticizer Is not mteclble with 
other components in the thermally-and pressure-sensitive adhesive sheet which is obtained by drying after coatong the 
water-based thermally- and pressure-sensitive adhesive of the present invention on at least one surface of a base 
material, and the soBd plasticizer exists as fine particles. 

[0311] As the thermoplastic resin to be employed as a binder resin in the present invention, ther e can toe employed 
; the thermoplastic resin exemplified in the item of the previously-descrfoed thermoplastic resin composition of the 
present invention. The thermoplastic resin may be employed in combination of two or more kinds. Of the previously- 
described thermoplastic resin, an acrylic-based polymer is preferred from a viewpoint that the decline of a melting point 
is less than 3°C in the solid plasticizer in the thermally-and pressure-sensitive adhesive layer. 
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[0312] As described hereinabove, it is considered that the solid plasticizer in the present invention is not almost mis- 
cible with the thermoplastic resin and tackriier, and it is dispersed as fine particles in the thermally-and pressure-sensi- 
tive adhesive layer. 

[03131 The solid plasticizer of a particle state becomes misdble with the thermoplastic resin and tacWfier by heating 
the thermally-and pressure-sensitive adhesive layer, and tackiness is produced by melting thereof. As such the solid 
plasticizer, usually, dlcyclohexyl phthalate is often employed. As other solid plastidzers to be employed, there are exem- 
plified the same solid plastidzers as employed in the previously-described thermoplastic resin composition of the 
present invention. The solid plasticizer may be employed solely or in combination of two or more kinds. 
[0314] The content ot the solid plasticizer is decided so that a decfine of a melting point becomes lees than 3*C in the 
solid plasticizer in the ther mally- and pressure-sensitive adhesive layer, and it is usualy 30-1 ,000 parts by weight or so. 
and preferably 100-1.000 parts by weight or so based on 100 parts by weight of the thermoplastic resin. More prefera- 
bly, it is 150-900 parts by weight, and particularly, it is 200-800 parts by weight 

[031 SI In the case that the content of the solid plasticizer is less than 30 parts by weight, a sufficient pressure sensitive 
adhesive property is not occasionally produced in healing and, in the case of more than 1 ,000 parts by weight a cohe- 
sive force lowers, and a sufficient adhesive strength is not occasionally produced. 

[0316] As the tacWfier to be employed in the present invention, there are employed the same tacWfier exemplified in 
the item of the previously-described thermoplastic resin composition of the present invention. The tackrfier may be also 
employed in combination of two or more kinds. The content ol the tacWfier is not particularly limited, and it is decided 
so that a decline of a melting point becomes less than 3»C In the solid plasticizer in the thermally and pressure-sensi- 
tive adhesive layer. It can be appropriately selected according to the combination of the thermoplastic resin with the 
solid plasticizer. to generrf, the content of the tacWfier Is 10-600 parts by weight or so, and preferably 20-500 parts by 
weight or so based on 1 00 parts by weight of the thermoplastic resin. 

[0317] In the thermally-and pressure-sensitive adhesive 5 of the present invention, in addition to the tacWf ier, there 
may be added, for example, an auxiliary lor film-forming, a defoarrring agent, a coatability improving agent, a thickener, 
a lubricant, a stabilizer (an antioxidant, an ultraviolet ray absorbent, and a thermal stabilizer, etc.), an anti-electrostatic 
agent, and an anti-WocWng agent (inorganic particles and organic particles) within a range in which properties are not 
deteriorated. As the auxiliary for film-forming, there can be employed the previously-exemplified compounds. 
[0318J The water-based thermally-and pressure-sensitive adhesive (a water-based composition) of the present inven- 
tion can be prepared according to usual methods, for example, the methods for the preparation of the water-based com- 
position shown in the item of the thermoplastic resin composition of the present invention. Further, a dispersant to be 
employed at that time can be employed the dispersant exemplified in the same item. 

[03191 Average particle diameter of the solid plasticizer in emulsion (a water-based composition) In the water-based 
emulsion ranges in preferably 1-10 nm from a viewpoint that the decline of a melting point is lees than 3°C in the solid 
plasticizer in the thermally-and pressure-sensitive adhesive layer. In the case that the average particle diameter is less 
than 1 p-rn, the difference of a melting point is apt to become not less than 3°C, and an anti-blocWng property becomes 
poor in the thermally- and pressure-sensitive adhesive sheet obtained. Further, it is afraid that productivity lowers 
because of requiring a long time of period for crushing the solid plasticizer. In the case that the average particle diam- 
eter exceeds 10 jim, a coating surface becomes roughened, and quality lowers in a label. 

[0320] By coating the thermally-and pressure-sensitive adhesive 5 of the present invention on at least one surface of 
a base material, a pressure-sensitive adhesive layer is formed, and a thermally-and pressure-sensitive adhesive sheet 
(thermally- and pressure-sensitive adhesive sheet 1) can be obtained. A method for forming the pressure-sensitive 
adhesive layer and a base material lobe employed are identical to the case of the previously-described thermally-and 
pressure-sensitive adhesive 1. 

[0321 ] As described hereinabove, in the water-based thermally- and pressure-sensitive adhesive of the present inven- 
tion, the difference of a melting point is adjusted so as to become less than 3°C in the solid plasticizer in the thermally- 
and pressure-sensitive adhesive layer which is formed by heating the thermally-and pressure-sensitive adhesive on a 
base sheet at 40°C for 2 minutes. In the case that the difference of a melting point is not less than Z*C an anti-btocWng 
property becomes poor in the thermaly- and pressure-sensitive adhesive sheet and sheets themselves are unprefer- 
ably stuck each other in storage at a high temperature. It is to be noted that it is considered that as described herein- 
above, such the decline In a melting point Is caused because of a state in which a surface portion of the solid plasticizer 
which exists as particles in the thermally- and pressure-sensitive adhesive becomes miscWe with the thermoplastic 
resin and the solid plasticizer which exist around the surface portion. 

[0322] The above-described level of a decline in a melting point can be controlled by selecting the kind and the 
amount of the thermoplastic resin, the kind and the amount of the solid plasticizer, the Wnd and the amount of the tack- 
ifier, and the combination and amount ratio of the thermoplastic resin with the solid plasticizer, etc. 
[0323] in the thermaly- and pressure-sensitive adhesive sheet obtained by the thermally- and pressure-sensitive 
adhesive of the present invention, since the decline of a melting point is set up in less than 3 # C in the solid plasticizer 
in the thermally- and pressure-sensitive adhesive layer, the thermoplastic resin is not plasticized by melting of the solid 
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ptesticizer even at a relatively high storage temperature in the summer season and. accordingly, tackiness is not fin- 
ished to be produced thereby. 

[0324] Accordingly, there can be provided a thermally- and pressure-sensitive adhesive sheet having an excellent 
anti-blocking property by the present invention. 

[Thermally- and pressure-sensitive adhesive sheet 2] 

[0325] The thermally- and pressure-sensitive adhesive sheet 2 of the present Invention Is obtained by forming the 
thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tackifier, and a solid plasfidzer on 
at least one surface of a base material sheet and it is characterized in that an adhesive strength when being stuck to 
a body to be 6tuck after producing tackiness by heating the thermally- and pressure-sensitive adhesive sheet is from 
1 00 gf/25mm to 600 gf/25mm at a period of 6 months-lapse. 

[0326] Herein, the adhesive strength is shown by •gtf25mm\ and it means a tensile force represented by the unit of 
gram which requires for stripping the thermally- and pressure-sensitive adhesive sheet having the width of 25 mm stuck 
by loading the weight of 2 kg from a body to be stuck at a tensile speed of 300 mm/minute and a stripping angle of 1 80°. 
[0327] As the thermoplastic resin to be employed as a binder resin in the present invention, there can be employed 
the thermoplastic resin exemplified in the item of the previously-described thermoplastic resin composition of the 
present invention. The thermoplastic resin may be employed in combination of two or more kinds. Of the previously- 
described thermoplastic resin, an acrylic-based polymer Is preferred from a viewpoint that an adhesive strength 
becomes from 100 gW25mm to 600 gf/25mm at a period of 6 months-lapse after sticking of a thermally- and pressure- 
sensitive adhesive sheet. 

[0328] As the solid plastidzer to be employed in the present invention, it is melted by heating and it can produce tack- 
iness by piastictzing the thermoplastic resin and, usually, dicyclohexyl prrthalate is often employed. As the solid plasti- 
dzer to be employed, there can be employed the same solid plastidzer as In the previously-described thermoplastic 
resin composition of the present invention. The solid plastidzer may be employed solely or in combination of two or 
more kinds. 

[0329] The content of the solid plastidzer is decided so that an adhesive strength after sticking the thermally- and 
pressure-sensitive adhesive sheet is from 1 00 gf/25mm to 600 gf/25mm at a period of 6 months-lapse, and it is usually 
30-1 . 000 parts by weight or so. and preferably 1 00-1 .000 parts by weight or so based on 1 00 parte by weight of the ther- 
moplastic resin. More preferably, it is 150-900 parts by weight and particularly, it is 200-800 parts by weight, m the case 
that the content of the solid plastidzer is less than 30 parts by weight, suffident tackiness is not occasionally produced 
In heating and, In the case of more than 1,000 parts by weight a cohesive force lowers, and a suffident adhesive 
strength is not occasionally produced. 

[0330] In the presort invention, the thermally- and pressure-sensitive adhesive layer by which the thermally- and pres- 
sure-sensitive adhesive sheet 2 is constructed contains a tacWfier. 

[0331] As the tackifier to be employed, there are employed, tor example, the same tacWfier exemplified in the item of 
the previously-described thermoplastic resin composition of the present invention. The tackH ier may be also employed 
in combination of two or more kinds. The content of the tacWfier is not particularly limited, and it is decided so that an 
adhesive strength after sticking the thermally- and preesure^ensitive adhesive sheet is from 100 gV25mm to 600 
gt/25mm at a period of 6 months-lapse. It can be appropriately selected according to the combination of the thermo- 
plastic resin with the soGd plastidzer. 

RB32] In general, the content of the tackifier is 10-600 parts by weight or so. and preferably 20-500 parts by weight 
or so based on 1 00 parts by weight of the thermoplastic resin. 

[0333] in the thermaly- and pressure-sensitive adhesive layer which constructs the thermally- and pressure-sensitive 
adhesive sheet 2 of the present invention, in addition to the tackifier, there may be added, for example, an auxiliary for 
film^forming, a defoaming agent, an agent for improving coatability, a thickener, a lubricant a stabilizer (an antioxidant, 
an ultraviolet ray absorbent and a thermal stabilizer, etc.), an anti-electrostatic agent and a anti-blocking agent (inor- 
ganic parti des and organic partides) within a range in which properties are not deteriorated. 
[0334] As the auxiliary tor fflm-fenming. there can be employed the previously-exemplified compounds. 
[0335] The thermally- and pressure-sensitive adhesive sheet 2 of the present invention can be obtained by, for exam- 
ple, coating a water-based dispersion in which components (the thermoplastic resin, etc) constructing the above- 
descrfoed thermally- and pressure-sensitive adhesive layer are dispersed in water using a dtepersant onto a base 
sheet followed by being dried. The cfispersant to be employed for preparing the water-based dispersion is not particu- 
larty limited and, for example, there can be employed the dispersant employed in the method tor the preparation of the 
water-based composition shown in the Hem of the previously-described thermoplastic resin composition of the present 
invention. As a method for dispersing into water, there can be also employed the method shown in the same item. 
[0336] Average partide diameter of the solid plasticizer in emulsion in the water-based dispersion is preferably 0.5- 
20 urn, and more preferably 1-15 um or so. In the case that the average particle diameter is less than 0.5 nm, it is afraid 
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that a blocking is occasionally caused which is a phenomenon sticking each other when the thermally- and Pressure- 
sensitive adhesive sheet is stored at a high temperature, and productivity lowers because a long tme of pence Ifor 
crushing of the solid plasticizer is required. In the case that the average particle diameter exceeds 20 (im. it is afraid 
that a coating surface becomes roughened, and a quality is lowered in a label. 

r03371 The thermally- end pressure-sensitive adhesive layer in the thermally- and pressure-sensitive adhesive sheet 
Sfe present irtverrtfon can be formed by coating the thermally- and pressure-sensitive adhesive on at least one sur 

rajOffl ab rn^odtor forming the thermally- and pressure^ensltlve adhesive layer, and the base material to be 
employed are the same as in the ease of the previously-described thermally- and pressui^senative adhesive 1. 
rang] As described hereinabove, in the thermally- and pressure-sensitive adhesive sheet 2 of the preser^nventoon. 
mere s formed the thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tackrfier. and a 
SiasJS or?i least one surface of a base material sheet and an adhesive force is controlled so that an adhere 
tfrenSh when being stuckto a body to be stuck after manifestation of tackiness by heating the thermally B ^P"*»™- 
seS *^ve sheet is from 100 gtyzSrrm to 600 gf/25mm at a period of 6 nrxxtths-lapee. In *e case that the^he- 
sie^ a period of 6 months-lapee from sticking is less than 1 00 ^r, Am is 

that the thermally- and pressure-sensitive adhesive sheet is peeled until glass bottes and P ^^f^^^ 
ashopwindowor during being exhibited. Further, in the case that the ^ h ^^ rta ^ r ^^"^^JSJ 
sticking exceeds 600 gtffiSmm. it is not possible to strip the sheet, resulting m that there are obstructed the reuse of the 
bottles and recycling of the PET bottles. It is to be noted that a reason that a judgements an ^^ h £^^ s jf ven 
at the period of 6 months after sticking depends upon that contents filled up in the bottles and the PET botUee are 
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Si ^T^a^lefor^n be controled by selecting the kind and the amount of the toermoplasticresin. the kind 
andthe amount of the solid plasticizer. the kind and the amount of the tacWfier. and the combination and amount ratio 

of the thermoplastic resin with the solid plasticizer. etc. ™ a 

[03411 In the case that the thermally- and pressure-sensitive adhesive sheet 2 of the present inversion* jstack on a 
body to be stuck after manifestation of tackiness by healing, since it has the adhesive force ranging in 100 gf/25mm to 
600 of/25mm at a period of 6 months-lapse after sticking, it can be readily stripped. 

[0342] Moreover, the sheet can be readily stripped and removed without using bolted «^ *<*m. ^^^t 
uWe solvent and it can be preferably employed tor bottes for beer which are repeatedly used and for PET bottles which 
are recycled as a resource. 

[Thermally-and pressure-sensitive adhesive sheet 3] 

[03431 The thermal/- and pressure-sensitive adhesive sheet 3 of the present invention is obtained by forming the 
thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tacWfier. and a solid plasticizer on 
o^e su-Sce of a base material sheet, and it is characterized in that a coating amount of the thermally- and pres- 
sure-sensitive adhesive is less than 5 g/rn 2 , and an adhesive strength when being stuckto a body tobe f atter man- 
ifestation of tackiness by heating the thermally-and pressure-sensitive adhesive sheet is not less than 1™9^ 5mm - 
[0344] Herein, the adhesive strength is shown by »gf/25mm». and it means a tensile force by the , unrtof 

gram which requires for stopping the thermaly- and pressure-senshivaa^ 

oyltoading the weight of 2 kg from a body to be stuck at a tensile speed of 300 *nd l^^S^LSZ' 

[03451 As the thermoplastic resin employed as a binder resin in the present invention, there can be employed the ther- 
moplastic resin exemplified in the item of the previously Kiescribed thermoplastic resin ^ m P«^^P?^^^ 
tionThe thermoplastic resin may be employed in combination of two or more lends. Of the previously-described 
ZmoLastiTresTn, an acryfic-based polymer is preferred from a viewpoint that a coating amount of the ^mally^nd 
nressure-sensrtive adhesive is less than 5 g/m 2 . and an adhesive strength when being stuck to a body to be stuck after 
SeSSnr fa *irSs by heating the thermally- and pressure-sensitive adhesive sheet is not toss than 100 

ST As the solid plasticizer to be employed in the present invention, it is melted by heating and it can generate a 
pressure-sensitive adhesive property by plaetictzing the thermoplastic resin. It can be 

ctohexyt phthalate is often employed. As the solid plasticizer to be employed, there can be employed MmH 
plasticizer as in the previously-described thermoplastic resin composition of the present invention. The solid plasticizer 
mav be employed solely or in combination of two or more kinds. 

ro347I Tne content of the solid plasticizer is decided so that a coating amount of the thermally- and pressure-serwlive 
adhesive is less than 5 g/m 2 , and an adhesive strength when being stuck to a body to be stuck after manifestation of 
SkkTess by heating the toermally- and pressure-sensitive adhesive sheetis not less than 1MJ«^«" " 
ally 30-1 .000 parts by weight or so, and preferably 100-1 ,000 parts by weight or so based on 100 parte by weight of toe 
thermoplastic resin. More preferably, it is 150-900 parts by weight and particularly, it is 200*00 parts by weight. 



42 



EP0 989 162 A1 



[03481 In the case that the content of the solid plastidzer is less than 30 parts by weight sufficient tackiness is not 
occasionally produced in heating and. in the case of more than 1.000 parts by weight a cohesive force lowers, and a 
sufficient adhesive strength is not occasionally produced. 

[0349] In the thermally- and pressure-sensitive adhesive layer by which the thermally- and pressure-sensitive adhe- 
sive sheet 3 is constructed in the present invention, a taCWfier is contained. As the tackifier to be empl oyed, th ere can 
be employed, tor example, ones exemplified In the item of the previously-described thermoplastic resin composition of 
the present invention. The tacWfier may be employed in combination of two or more kinds. "The content of the tackffier 
is not particularly limited, and K is decided so that a coating amount of the thermally- and pressure-sensitive adhesive 
is less than 5 g/m 2 , and an adhesive strength when being stuck to a body to be stuck after manifestation of by heating 
the thermally- and pressure-sensitive adhesive sheet becomes not less than 100 gf/25mm. It can be selected by appro- 
priately selecting corresponding to the combination of the thermoplastic resin with the solid plastidzer. 
msso] m general. His 10-600 parts by weight or so, and preferably 20-500 parts by weigW or so based on 1CJ0 parts 

byweigmofthetherrnoplasticresin. 

[0351] In the thermaiy- and pressure-sensitive adhesive layer which constructs the thermally- and pressure-sensitive 
adhesive sheet 3 of the present invention, in addition to the tacWfier. there may be added, for example, an auxiliary for 
fjlm4orrring. a defoaming agent, an agent for improving coatabilrty. a thickener, a lubricant a stabilizer (an antioxidant, 
an ultraviolet ray absorbent, and a thermal stabilizer, etc.). an arrti -electrostatic agent and a anti-blocking agent (inor- 
ganic partides and organic partides) within a range in which properties are not deteriorated. 
[03521 As the fDm-torming auxiliary, there can be employed the previously-exemplified compounds. 
[0353] The thermally-and pressure-sensitive adhesive sheet 3 of the present invention can be obtained by, for exam- 
ple, coating a water-based dispersion In which components (the thermoplastic resin, etc.) constructing the previously- 
described thermally- and pressure-sensitive adhesive layer are dispersed in water using a cfspersant onto a base 
sheet followed by being dried. The cfispersant to be employed for preparing the water-based dispersion is not particu- 
larly limited and. for example, there can be employed the dispersant employed in the method for the preparation of the 
water-based composition shown in the item of the previously-described thermoplastic resin composition of the present 
invention. As a method tor dispersing into water, there can be also employed the method shown in the same item. 
[0354] Average particle diameter of the solid plasticizer in the water-based dispersion is preferably 0.5-20 |tm, and 
more preferably 1 -1 5 jim or so. In the case that the average particle diameter is less than 0.5 urn. it is afraid that a block- 
ing is occasionally caused, and productivity lowers because a long time of period for crushing of the solid plasticizer is 
required. In the case that the average particle diameter exceeds 20 ^m, it is afraid that a coating surface becomess 
roughened, and a quality is lowered in a label. 

m355] The thermally- and pressure-sensitive adhesive layer In the thermally- and pressure-sensitive adhesive sheet 
3 of the present invention can be formed by coating a thermally- and pressure-sanative adhesive on at least one sur- 
face of a base material. A method tor terming the pressure-sensitive adhesive layer, and the base material to be 

employed are the same as in the case of the previously-described thermally- and pressure-sensitive adhesive 1. 

[0356] As described hereinabove, in the thermally- and pressure-sensitive adhesive sheet 3 of the present invention, 
there is formed the thermally- and pressure-sensitive adhesive layer containing a thermoplastic resin, a tackmer, and a 
solid plasticizer on at least one surface of a base material sheet and an adhesive force is control ed so that a coating 
amount of the thermally- and pressure-sensitive adhesive is less than 5 g/m 2 , and an adhesive strength when being 
stuck to a bcxJy to be sUKkarter rnanifestation of tackiness in the sheet becomes not less than 100 gt/25mm. In the case 
that the coating amount of the thermally- and pressure-sensitive adhesive is not less than 5 g/m 2 . a long time is required 
for drying, and a coating speed cannot become unpreferaWy increased. Further, a lower limit of a coating amount of the 
thermally- and pressure-sensitive adhesive, as described hereinafter, if an adhesive strength when being stuck to a 
body to be stuck after manifestation of tackiness by heating the thermally-and pressure-sensitive adhesive sheet is not 
less than 1 00 gf/25mm, is not particularly limited. In general, it is not less than 2 g/m 2 . 

0)367] Still further, in the case that the adhesive strength when being studk to a body to be stuck after manifestation 
of tackiness by heating the thermally- and pressure-sensitive adhesive sheet is less than 100 gt/25mm, the pressure- 
sensitive adhesive sheet is apt to become readily peeled and, particularly, in the case that the adhesive strength at 5 
minutes-lapse after sticking is less than 100 gf/25mm, the thermally- and pressure-sensitive adhesive sheet is unpret- 
eraWy apt to become peeled in a stage tor filling Into bottles and PET bottles and a stage tor wrapping thereof. 
[0358] When tackiness is produced by heating the thermally- and pressure-sensitive adhesive sheet, a maximum limit 
of the adhesive strength is not particularly limited if the coating amount of the thermally- and pressure-sensitive adhe- 
sive is less than 5 g/m 2 as described hereinabove, and it is preferred in less than 600 gf£5mm from a viewpoint of being 
capable of stripping in future days. 

[0359] The adhesive strength can be controlled by selecting the Wnd and the amount of the thermoplastic resin, the 
kind and the amount of the sofid plastidzer, the kind and the amount of the tackifier, and the combination and amount 
ratio of the thermoplastic resin with the solid plasticizer, etc 

[03601 In the thermally- and pressure-sensitive adhesive sheet 3 of the present invention, since the coating amount 
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nt thormallv-and oressure-sensitive adhesive is less than 5 g/m 2 , and an adhesive strength when being stuck to a 

tois than 100 gf/25mm. a sufficient adhesive force can be produced even though in a small coahng amount, andthe 
sheetSn bVpTepared by a gravure printing. Further, in the thermally- and pressure^nsrtrve ^h^ sheet . nj^ch 
Se adSsivS sierTgth when being sick to a body to be stuck at 5 minutes-lapse after man,f estabon of tectaness by 
SeaSnTtnTth^ nX pressure-sensitive adhesive sheet is lees than 100 gf/25mm. since a sufftaent adhesive 
«nt£o^ elTnlmediat Rafter being stuck to a body to be stuck. P"^ J^*^* 
TeZtos adhesive sheet is not observed, and it can contribute to stability in a preparation line of a product In which the 
thermally- and pressure-sensitive adhesive sheet is stuck. 

[Recording sheet 1] 

r0361l In the recording sheet 1 of the present invention, there is formed an ink absorbing layer which is constructed 
b^ acic^ po^er containing 5-50% by mo. of a hydremic monomer which is a constructing monomer and 
a Rniid oiastitizer on at least one surface of a base materia). 

SSS ^toe^erians not particuteriy limited, for example, there are enumerated paper. coatrfpap*; nonwo- 
SricJ anTa plastic film, etc As a polymer which constructs plastic film, there are Bm^rate^ to^^a 
porydefin such as a polyethylene and polyethylene, an ethylene-vtoyl acetate ^'^^^7^^^, 
nvlchlorlde^nyl acetate copolymer, a poly(meth)acrylate. a polystyrene, a polyvinyl alcohol. an ethytene-jvlnyt alcohol 
Xo^er aleilutoee deriShTeuch asa cellulose acetate, a polyester (a P^^^^^J ' ^ ^ 
Swtene terephthalate and a pdybutylene terephthalate; a polyakylene naphthalate such as a P°***£"*™P^ 
^and aSutytene naphthaJate). a polycarbonate, apolyarrtde (a polyamide6. apdyan.de 6«. apo^mjdeWO. 
Z a^yanSSE S a p*MaM a polyether. a polyimide. a polyantideimjde. and apoly^ester «to . 
r«^Jn^toereof. a blended product thereof, and a crosslinked product thereof W*f60jn£v* CJIhelln* 
thsT^eTsuJlylmployed the polyolefin (particularly, a polypropylene), the polyester (parbcularty a P**W™ 
Tfl^^l^^yairMTL., and the polyester is particularly preferred in view of mechanical strength and 

♦hnrmal stabilizer, a lubricant, and pigments which are a common additive. 

ESS? SI to improve an adhesive ability with the ink absorbing layer, the base matenal may be nr^'edbya 
treatment stchasa corona discharge or an under coating and. in order to prevent curing, a layer for preventing 
cun^sucn^s^ 

^^^S^SiJCBm. semi-torrent, or transparent depending upon uses. Thickness of the base mate- 
M c^ be selected dependng upon usee and. it is usually 5-500 urn. preferably 10-300 »un or eo 
<S^ I Spl^invenS it is an important characteristic that the 2d" 
aciyliobased polymer containing 5-50% by weight of a hydrcphilic monomer wh«h ,s a constructing monomer, and a 

ATtnt'hydrophilic monomer, there are exemplified, for example, a monomer h f^f ^^k^roup [for e»^ 
nte ! m^mer tevina a free carboxytic group or an acid anhydride group such as (meth)acryiic aod. itaconte acid. 
Z^SSZZ XSt^ma* aid. and croterfc acid, and a salt thereof (an alkaD mete. eaJtan alka. earth 
meE J« ammonium salt, and an amine salt, etc.)]. a ha* ester of an 

anMnd« thereof with a linear chain or branched chain alcohol having a carbon number of V2Q ^^«*™P£ 
nXethyl maleate. monoethy. mateate. monobutyl ™^ TO ^ a ^^^^^^^^ 
etc], a monomer having hydroxy, group [for example, a hydr«y-C^alkyl ^^^fJ^^^J*^ 
♦hJmetmacrvlate. 2-hvdroxypropyl(meto)acrytate, 8.hydroxypropyl(meth acrylate, and 4-hydroxybutyt(meth)aCTytata. 

[for example, (methtecryiamide, a-ethyl^^crytemide, N-metr^(methtecr- 
^mideTb^xymetM(metotec^a^, and diacetone(meth)aorvlamide. etc] . a monomer havu^ 
nr™m rtor examole. styrene sulfonic add and vinyl sulfanic add. etc], a monomer having an ether group [for example. 
ffiK£l2 ^KJriSS ether, vinylethyi ether, and vinylisopropyl ether], and a monomer having a potyoxy- 
^S^^S^^^S mono(meth)acry.ate. triethyleneglyco. mono(meto)acrylata. and a poly- 
eSeneg^ Sc<mS)acrytete etc], etc The hydroph.Bc monomer may be employed scteJy or In combination of 



60 

tSf*™ *pISSed hydrcphlic monomer includes the monomer having carbacylic group [(^h)acrylic acW.^i*te 
m^mer having hydroxy! group [2-nydroxyethyt(meth)acrylate and hydroxypropyKmeto)acrylate. etc.], toernwwmer 
ZS > a SSSSSl* [for example, diethyteneglyco. mono(meth)acrylate. triethyleneglyco. mono(meth)a«- 

Smc^ni AsJe nJonfc monomer, there can be exemplified, lor example, an alkyl ester por Wj^aC,- 
^r^cryTatesuch as methyKmeth)acrylate. etrryt(rneth)acrylate. propyl(meth)acry1ate. «opropyKmeth)acr- 
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ylale, butyi(rneth)acrytete. isobutyl(meth)acryiate, t-^yi<rneth)acryiate. hexyKmeth)acrylale, octyl(meth)acrylate, 2- 
ethy!hexyl(meth)acrylatQ t laurylfmethjacrylata, and stearyl(meth)acTylate] I a cycloalkyl aster [for example, 
cyctohexyl(meth)acrylate. etc.]. an aryl ester {for example, phenyKmeth)acryfate. etc.], an aralkyl ester [for example, 
benzyl (m8th)acry1ate, etc.], aromatic vinyls flor example, styrene, vinyttoluene, and a-methylstyrene, etc.], vinyl esters 
(for exampte. vinyl acetate, vinyl propionate, and vinyl vereate, etc.). allyl esters (for example, allyl acetate, etc.). a mon- 
omer containing halogens (for example, vinylldene chloride and vinyl chloride, etc.). a vinyl cyanate [for example. 
(meth)acryloratrila etc.], and olefins (for exarrple, ethylene and propylene, etc.). etc. The nonionic monomers may be 
employed solely or in combination og two or more kinds. 

[0368] As the nonionic monomers, there are usually employed a a,. 18 alkyl(meth)acrylate [particularly, a 
10 aikyiacryiate and a C^ealkylmethacrylate. etc.]. aromatic vinyls tparticularly. styrene. etc], and vinyl esters [particu- 
larly, vinyl acetate, etc]. 

[0369] The content of the nonionic monomers in the acrylic-based polymer is. for example, 30-95% by mol or so. and 
preferably 50-95% by mol or so based on total monomers. 

[0370] The acrylic-based polymer may contain other monomers, for example, a cationic monomer and a crossDnkable 
monomer, etc., within a range in which an ink absorbing property and adhesive property, etc. are not deteriorated. 
[0371 ] The cationic monomer includes, in addition to a variety of monomers having a tertiary amino group or a basic 
group thereof, a group capable of forming a quaternary ammonium basic group or a variety of monomers having a qua- 
ternary ammonium basic group. As the cationic monomer, there are enumerated, for example, a di-C^alkylamino-CV 
3 aUcyKmeth)acrylamWe or a salt thereof [for example, dlmethylsjninoethyl(meth)acrylamlde, diethylanrtnoethyl 
(meth)acrylamide, and dimethylaninopropyl(meth)acrylamide, and diethylamincpropyKmeth)acrylamide, or a salt 
thereof, etc], a di-C 1 ^alkylamino-C2.3alkyl(me1h)acrylate a salt thereof [tor example, dimethyl amlnoethyl(meth)acr- 
ylate, diettyaminoethyi(mem)acrylate, and diethylaminopropyl (meth)acrylate. or a salt thereof, etc], a di-C^ 
4 alkytamino-C2_3alkyl group-substituted aromatic vinyl compound or a salt thereof por example, 4-(2-dimethytaminoe- 
thyl>styrene and ^-o^ethylaminopropyOstyrene. or a salt thereof, etc], and a heterocyclic monomer containing nitro- 
gen or a salt thereof [tor example, vinyl pyridine, vinyl imidazole, and vinyl pyrolidone, or a salt thereof etc], etc. As the 
salts, there can be exemplified a halide salt (a salt of hydrochloric acid and a salt of hydrobromic acid, etc.), a sulphate, 
an alkyl sulphate (methyl sulphate and ethyl sulphate, etc), an alkyf sulphonate, an aryl sulphonate, and a salt of a car- 
boxyiic acid (a sah of acetic acid, etc), etc 

[0372] It is to be noted that the quaternary ammonium base may be formed by allowing to react tertiary ammo group 
with an alkyiation agent (for example, an organic halogenated compound such as epichlorohydrin. methyl chloride, and 
benzyl chloride). The cationic monomers can be employed solely or in combination of two or more Kinds. 
[0373] As the crosslinkabJe monomer, there can be exemplified a variety of monomers having a self-crossDnfcable or 
reactive functional group, for example, a monomer containing an epoxy group [for example, glyddylmethacrytate, meth- 
aDyiglycidytether, 1^allytoxy-a.4-epoxybutane, 1 -(3-butenylaxy-2,3-epoxypropane, and 4-vinyt- 1 -cydohexene-1 .2-epox- 
ide. etc.], a monomer having methyW group or a derivative thereof [tor example. ^t^alkoxymethyUrnethJacrylamde 
such as N-methylol(meth)acrylamide. NnriethoxyrnethyKmethJacrytamide. and N-butylol(meth)acrylamide, etc], a 
monomer having a hydroryzaMe and condensable group such as a silyl group [for example, vinyftrimethoxy silane, vinyl- 
triethoxy silane, vinyltributoxy silane. vinylmethoxydimethyl silane, vinylethoxyrJmethyl silane. vinyisobutoxydimethyl 
silane, vinytdimethoxymethyl sOane, vinylcBethoxymethyl silane, vinyttris (^methoxyethoxy)silane, >rinyfoiphenyl ethox- 
ysilane. vinyltriphenoxysilane, y(vinytphenylaminopropyl) trimethoxy silane. r<vinyfoenzylaminopropyl) trimethoxysi- 
laie, r(vinytpherrylaminopropyQ triethoxysilane, r(vinytoenzyiaminopropyi)tf^ 

drvinyWiethoxysilane, di\nnyWi(p-rnethoxyethaxy)silane. vinyfoiacetoxymethylsilane. vinyltriacetoxysflane, vinyl- 
bis(dimethylarrtino)rnethylsilane, vinylmethykJicNorosiane, vinyldinwthylchlorosilane, vinyltrichtorosflane, vinylmethyl- 
phenyl chtorosflane, allyttriethaxy silane, 3-alfylaminopropyl trimethoxysilane, allylciacetaxymethyl silane, alrytotecetoxy 
silane, alrylbis(dimethylamino)methyteilane, aUylmethyWfcttorosilane, allykfimethylchlorosilane, alryKrichtorosflane, 
methallylphenyidichtorosiane, fKmeth )acry»oxyethylm'methoxysilane, Nmeth)acryioxyethyl triethoxysilane. r 
(meth)acryioxypropyt trimethoxysilane. r<rneth)acyylQxypropyl triethoxysilane. r<meth)aciyloxypropyimethy1 dmethox- 
ysilane, r(meth)acryloxypropyl methyl dichJorosilane, and r<mem)acrykwpropy1tri^ a 
monomer having an aziridinyl p/oup [for example, -azirxfinyl)ethyl(meth)acrylate, 2-(1-aziridinyf)propyl (meth)acr- 
yrlate, and 3-(1-azlrldiny0prcpyl(meth)acrylate, etc], etc The crossllnkable monomers can be employed solely or in 
combination of two or more kinds. 

[0374] The acrylic-based polymer may be a polymer in which an acrylic-based monomer is a pnrnary constructing 
monomer component. 

[0375] Glass transition temperature in the acrylic-based polymer is. for example. -20°C to 70°C or sain the case that 
the glass transition temperature is less than -20*0, an anti-blocking resistance is apt to lower. Further, in the case that 
the glass transition temperature is too high, an adhesive property becomes apt to lower. A weight average molecular 
weight in the acrylic-based polymer is selected from, for example, a range of 0.2 x 10 4 to 100 x 10*. preferably, 1 x 10 
to50x10 4 orsa 
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f03761 The ink-absorbing layer may optionally contain resin components other than the acrylic^ased polymer within 

ated for example, a rrydrophilic polymer, a common pressure sensftrve adhesive resm other than the acrylic-based 
resin, and a binder resin, etc. , . 

mam As the above-described hydrophilic polymer, there are enumerated, for example, a hydrophilic returalp^yrnQr 
!^L££ JSSfflor exanXstarch, com starch, sodium alginate. 

ate ) a cellulose derivative (for example, a methylcelluloee. an ethylceOutose. a hydroxyethytcejulose. a 
vS ufose acSlSose sulphate, and cyanoethylcellulose. etc), avinylalcohol-based polymer (for example, a pdyvlny- 
Sc^ aTe^^rviafoohol c£otymer. etc.). an ethylenes copolymer (^«a^ f^ene^ 
an^ride^lymer. etc.) a vinyl acetate-based copolymer (for example, a vinyl acetateHrnethJaerytate eopdymer 
Tna a ^^aCi^ether copolymer, etc.). a polyaMene oxide (for example, a polyethylene o»de ^ 
oxSeVopylene oxide block copolymer, etc.). a polymer having carboxytic group or sulfomc gnupatfa ^^otpor 
exarnpleTpoly(meth)acrvlic acid or a salt thereof (an alkali metal salt such as an ammorwn salt^ a ^^sa^ 
a7a?ylic-based" copolymer such as a meth y imetHacrylat^(meth)acryfic acid ^V™^™*^^^^ 
nol copolymer; a vin^ether-based copolymer such as a polyvinytmethyletner, a polyv.rvhwbutyleflner^ 9"d8M^vv 
Se^mateic anhydride copolymer; a styrene-based copolymer such as a styrerH^ale* ™^ 8 °°^"-f 
X^(meth)acn!taacid copolymer, and a sodium polystyrene sulphonate; and a sodium polyv.riyteulphonate. etej. 
atolvmrS^nitmgen £Ta cationic polymer) or a salt thereof (tar example, a quaternary ammonium salt such as 
a ^SZPSSSS^ ammonium chSSeand a po^d.a..y1d.methy. ammonium chtoride; a hydrc^.o^po^ 
dimXTminoetrvKmeth^crylate. a polyvinyl pyridine, a polyvinyl iirtdazote, a ^^'Pj*' 
polyene, a pdyacrylamlde, and polyvinyl pyrolldone, etc.). *c. The hydrophilic polymers can be employed solely or 

^^e^ousl^estr^ solid ptesticizer. there can be employed a variety of 

L^Lrv temperatures and which can produce tackiness through plasticizing the previously-described acrylic-based 
tSSffSSS ZR for example, the solid plaster described in the item of ^^^^T 
mopSasticresin composition of the present invention. The solid plasticizers may be employed solely or hi combination 

SsraT ^e^ousty-descrfoed solid plasticizers. there are preferably employed at 

Be group of three kinds of the prevfously-described compounds 0) a * « i^^S 

havino a substituted cyclohaxane ring or a substituted cyctohexene ring substituted by at least one of an a*yl group and 
S *t leart 3 ca.bons in the alkyl group, or (A2) an alcohol having a bridged ring containing at least one of a six- 
ES^ES^S^SfPI a plytSW (li a phosphorus compound ^^^^^^^ " 
SSShorus compound represented by the following formulae (1a), (1 b). (1c) or (2), and (Ina) a rJester compound of(C) 
KH^ie^sorc^ in which benzene ring may be substituted by an alkyl group, or (c2) catechol in whK* 
benzene ring maybe substituted by an alkyl group with (D) an orflanic mo^s,cacKl 
[0380] A preferred mutoester compound includes the prevfously-described multester 

stituted cydohexano. substituted by at least one of an alkyl group and havng 3^rbons in »™» 
or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon rang to which 

hvdroxvl arouD or hydrcaymethyl group connects, with (B) a polybasic acid. . _ . 

35wi T^rtent oTSTsolid plastcizer is 30-1 000 parts by weight preferably 1 00-1 ™f^^ e, ^*™Z 
pSwy llSo p^rts by weight based on 1 00 parts by weight of the previouslyKJescribed acrylx^based " 
ft elase thar Z cogent Z the soM plasticizer is less than 30 parts by weight, suff iaert tacfoness « 
^caSTheating and, in the case of more than 1 ,000 parts by weight, a cohesive force lowers, and a sufficient adhe- 
sive strength is not occasionally produced. ^u,^. to ha 

; [0382] "The ink-absorbing layer in the present invention may optonaly contain a *™«J*1 1^L££ 
employed there can be employed ones exemplified in the item of the previously-descr.bed therrrx^astcresin compo- 
siBonof the present inventon. The tacWf ier may be employed solely or in combination of two or more kinds. 
Si ^e comant of the tackier is not particularly limited, and it can be selected depending 
K acrylVc^eTpolymer with the solid plasticizer. In usual, it is 10-600 parts by weight and preferably 20-500 parts 

» bv welaht or so based on 100 parts by weight of the acrylc-based polymer. . 

wSa Tthl IniSeortJing layer, in order to improve a fixing ability of a coloring agent (a dy^aremaybe added 
atoderf£ady*.part^ 

conSn^orSc grew (particularly, a strong cationic group such as guanidyf group and a quaternary ammomum salt 
t«no nrouol in the molecule. The binder for a dye may be water-soluble, 
s STag tCJSer for a dye, there can be exenplified a dteyan-based binder (a dicyandiamide-formalin polycc^en- 
saTLra polyam^ased binder [an aliphatic po ly amine such as diethylenetriarrtne, ^'^f 1 ^ 
Zm amine, and a polyaltylamine. an aromatic polyamine such ^^^J^^^^S^. 
with a (poly^akylenepolyamine (a dicyandiarnide-diethylenetriaminB polycondensate. etc.)]. and a pdycation- 
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based binder, eta As the porycation-based binder, there can be exemplified, lor example, epichtorohydrin^i-Cv 
4 alkytamine addition polymer (a epchlorohydrin<lirnethylamine addition polymer, etc), a polymer of ally) amino or a salt 
thereof (a polymer of a polyallylamine or a hydrochloric salt for example, PAA-10C. RAA-HCJ-3L, and PAA-HCMOL etc. 
manufactured by Nitto BoseW. Lid.), a polymer of a diallyl-C^aKylanine or a salt thereof (a polymer of a diallylmeth- 
ylamine or a hydrochloric salt thereof, 1or example. FAS-M-1. eta manufactured by Nitto BoseW. Ltd.). a polymer of a 
diallyWi-C 4 alkylammonium salt (a polymer of diallytoimethylarrnwnium chloride, for example. PAS-H-5L and PAS-H- 
1 0L etc. manufactured by Nitto BoseW. Ltd.). a copolymer of a cfiallytarrine or a salt thereof with sulphur dioxide (a dial- 
lylamine hydrochloric acid-siiphur cfioxide copolymer, tor example. PAS-92. eta. by Nitto BoseW. Ltd.). a cfiallyWK^. 
aalkytemmorium salt-sulphur dioxide copolymer (dialiyWimethyl ammonium crtoride-suiphur dioxide copolymer, lor 
example. PAS-A-1. PAS-A-5, PAS-A-120L. and PAS-A-120A. etc. by Nitto BoseW. Ltd.). a copolymer of a dlallyWi-C^ 
4 alkytammormjm salt with a dlallytamine or a salt thereof or a derivative thereof <a dtaliyttimethyt ammonium cNoride- 
dtallyl amine hydrochloric salt oopdymer, for example, PAS-880, etc. by Nitto Boseki, Ltd.). a diallyWi-G,. 
4 a[kytarnmonium salt polymer, a dialryttKJ^alkytamirioethyKmethJacryiate quaternary salt polymer, a dallyWK^. 
4 alkytammonium salt-acrytamide copolymer (a diallykSmethyl ammonium chloride-acrylamide copolymer, tor example, 
PAS-J-81, eta by Nitto BoseW, Lid.), and an amincK»rboxylic acid copolymer <for example. PAS-410, etc. by Nitto 
BoseW, Ltd.), etc. 

[0386] The binder for a dye can be employed solely or in combination of two or more Kinds. 

[0387] The content of the binders for a dye can be selected from a range In which the develcpability can be improved, 
for example, a range of 0.1-40 parts by weight, preferably 1-30 parts by weight and more preferably 2-20 parts by 
weight or so based on 100 parts by weight of the acrylic-based polymer solid. 

[0388] In the Ink-absorbing layer, in order to further improve an ink-absorbing ability and a Hoddng resistance, there 
may be also added bulk materials (pigments, etc.). As the bulk materials, there can be enumerated, for example, inor- 
ganic bulk materials (mineral bufo materials such as white carbon, fine-particle state calcium silicate. zeoOte, alumi- 
nomagnesium silicate, calcine diatomaceous earth, fine-particle state magnesium carbonate, fine-particle state 
alumina, siica, talc Kaolin. delamikaoGn, clay, a heavy calcium carbonate, a precipitated calcium carbonate, magne- 
sium carbonate, titanium dioxide, aluminum hydroxide, calcium hydroxide, magnesium hydroxide, magnesium silcate, 
calcium sulphate, sericite. bentonite, and sumectite), organic bulk materials (crossinkable or noncrossTinkable organic 
fine particles such as a polystyrene resin, an acrylic resin, a urea resin, a melamine resin, and benzoguanamine resin, 
organic bulk materials such as a microbaloon, etc), eta The bulk materials can be appropriately selected and employed 

solely or in combination of two or more kinds. 

[0389] The ink-absorbing layer, within a range in which properties are not deteriorated, may further contain common 
additives, tor example, a curing agent, a dlspersant, a surface active agent, a fluorescent coating, a pH regulator, a 
defoaming agent, a wetting agent, a ooatabiiity improver, a thickener, a lubricant, a stabilizer (an antioxidant, an ultravi- 
olet ray absorbent a thermal stabilizer, etc), an antistatic agent, an anti-blocking agent and an antiseptic etc. 
[0390] The thickness of the ink-absorbing layer can be selected depending upon uses, and it is, tor example, 5-50 |un. 
preferably 10-30 jim, and usually 5-30 jim or so. 

[0391] Since the recording sheet 1 of the present invention has an ink-absorbing layer containing the prevtously- 
described specified acrylic-based resin and the solid plasticizer, it is high in an ink-absorbing property and an ink-fixing 
property and, moreover, large in an adhesive property. 

[0392] The recording sheet 1 of the present invention can be prepared by forming an ink-absorbing layer containing 
the previously-described acrylic-based resin and the solid plasticizer on at least one surface of a base material. The ink- 
absorbing layer can be formed by coating after dissolving the previously-described acrylic-based resin and the sofid 
plasticizer into an organic solvent or by coating after thermally melting. Further, a record ng sheet can be obtained by 
coating on at least one surface of a base material after preparing a water-based composition in which the prevfously- 
d escribed acrylic-based resri and the solid plasticizer are dissolved or dispersed in water, and then, by drying. As a 
coating method, there are exemplified a method in which there are employed a roll ooater, an air-knife coater, a blade 
coater. a rod coater, a bar coater. a comma coater. a gravure coater, and a eBk screen coater. etc In a preferred water- 
based composition, an acrylic-based polymer is dispersed in water. 

[0393] In the above-described water-based composition, a dispersant to be employed tor dispersing the acrylic-based 
polymer is not particularly limited, and there can be employed any one of an anfonlc-based, a cattonlobased, and a 
nonionic-based dispersants which are ©onventionaly publicly-known. As the anionic-based dispersants, there can be 
enumerated carboxylates, sulfates, sulphonates. and phosphorates, etc. Of those, an ammonium carbaxylate is pre- 
ferred. As the nonionic-based dispersants. there can be enumerated a polyethylene glycol type and a polyvalent alcohol 

type ones, etc . , 

[0394] As a method for preparing the previously<Jescrfeed water-based composition, there can be also employed a 
variety of methods which are conventionally publicly-known. For example, as the preparation method, there are enu- 
merated a method in which respective components constructing an ink-absorbing layer are in advance mixed, and then, 
H is dispersed in water, a method in which a solid plasticizer is dispersed in an acrylic-based polymer emulsion and a 
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tacWfier emulsion, respective* folowed by rrixing thereof a method n which ^'^^ zer is SuSlSSi 
followed by mixing an acrylic^ased polymer emulsion and a tackier a ^ la °^*^'^f"^ H ^^S 
for disposing the solid plasticizer into the emulsion or water, there oan be exen^rf ieo^methcxi 'n whK^e^ten soW 
olaSzer is dispersed, a method in which a solid plasticizer isd spersed while finely-powdenng, and a method in which 
I SooSdeS sofid plasticizer is dispersed, etc. It is to be noted that the acryliobased polymer ernufcaon may be 
JZZS^ an emuSn polymerization and. further, it may be also prepared by emulsifying optional) ruanc ,an 
Zd*. IS a potymeTbVother methods except the emulsion polymerization. For example, an acryta-oaeed 
Vr^lsfon can be^epared by emulsifying whie adding water after adding an additive example an enxisi- 
S^ ^ulator. and an a*. eto)to an organic solution containing an ^ic-based ^^ZSlSSSS!^ 
presence oT a water-soluble organic solvent (an alcohol, etc. such as isopropyl alcohol), and then removing the organic 
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[03951 Average particle diameter of the solid plasticizer in the water-based composition is preferably 0.5-20 |un or so. 
Sn^^referattvl -1 5 um or so. In the case that the average particle diameter is less than 0.5 Jim. it is anxious that 
en an^oSn^nV So^ly lowers or productivity l^em because of ' P*?* <™*« 

^eragr P artSe^ameter exceeds 20 a coating eurtace becomes roughened, and it « amaoue that a quality of 

ro^^r^nTsheat 1 of the present invention is useful for a recording sheet by an ir*-j« method itatriM 
S drops of aTSe filed and, it can be also utilized as a sheet for printing (partJcUany. a sheet for a water-based 

i^TTpr^ 

Sso% by mol of a hydrophilic monomer as a constructing monomer and a sold plasticizer, it is excellent In an Ink- 
absorbing property and a printing property and. further, it has a large adhesive force. 
[0398] Further, an blocking resistance can be largely improved by selecting a solid plastiazer. 

29 [Recording sheet 2] 

[03991 in the recording sheet 2 of the present invention, at least one ink-absorbing layer is formed on one^rfaceof 
atese material, and a delayed-tack layer is formed on another surface, which is composed of a sold plasty, a ther- 
moplastic resin, and a tackffier. 

(Base material) 

[04001 Kind of the base material is not particularly limited and. for example, there are enumerated papej; coated 
£pe? nonwoven fabrics, and a plastic film. etc. As a polymer which constructs plastic film, there are enumerated^ tor 
SeTXeft e such as a polyethylene and polyethylene, an ethylene-viny. ^^^J^^nt 
rideTp^yvinTchiortde-vinyl acetate copolymer, a poly(meth)acrylate, a ^^^l^^^^^^l 
JSatohol copolymer, a cellulose derivative such as a cellulose acetate, a polyester (a polyalkytene terephtfatete 
luch afa ooSIne erepbthalate and a polybutylene terephthalate. apolyalkylene naphthalan such as a polyeth- 
^e^SnffSE pcTybutylene naphtW). a polycarbonate ^'^^^'^^S^fpoT- 
Lh^mwl fi/10 and a oolvamide 6/12, etc.). a polyester arrride. a polyether, a polyimide. a polyamvdeirnde. and a poi 

enrtved Of the films there are usually employed the potyolefine (particularly, a polypropylene), the polyester (partic- 

mechanical strength and workability, etc. m the plastic films, there may be optwna^added Man anto-oxxiant, an ultrav,- 
olet ray absorbent, a thermal stabilizer, a lubricant, and pigments which are a common additive. 
Zon TSer to improve an adhesive ability with the ink-absorbing layer, the base matenal ^be^^edbya 
luTface treatment suchas a corona discharge or an under coating and. in order to prevent curing, a lay«f«preventrig 
^ sucfTs a S layer and a pig^Xer may be formed on back surface of the ™» base mate- 

rial rravbe optionally translucent semi-transparent or transparent depending upon uses. Thieknessof the base mate- 
n3 cTnbe seVeS dUnclngup^ uses and. « Is usually 5-500 um, and preferably 1 0-300 um or so. 

(Delayed-tack layer) 

[04021 The recording sheet 2 of the present invention is mainly characterized in that a delayed-tack layer is composed 
that is, it is a solid at ordinary temperature and. as a component which produces tackiness through 
iSSSSSSSSSA resin by thermaly matting, there is employed a compound having a specHied structure, that 
fs^eaXe cc^nd selected from the group of three kinds of expounds 0) amu^ester «mpo£ <rf (A) (AO 
an alcohol having a substituted cyclohexane ring or a substituted cyclohexene nng substrtuted by at least one of an alkyl 
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group and having at least 3 carbons in the alkyi group, or (A2) an alcohol having a bridged ring containing at least one 
of a six-membered carbon ring with (B) a polybasic acid, (iia) a phosphorus compound having a melting point o1 55- 
100°C or a phosphorus compound represented by the following formulae (1a). <1b). (1c) or (2). and (iia) a cfiester com- 
pound of (C) (c1) hydroquinone or reasorcinol in which benzene ring may be substituted by an alkyi group, or (c2) cat- 
echol in which benzene ring may be substituted by an alkyi group with (D) an organic monobasic acid. It is to be noted 
that the solid plasticizer may be employed solely or in combination of two or more of the same or different kinds, 
[0403] Of the previously-described mufti ester compounds, there is preferred a multiester compound of the previously- 
described cydohexanol (A1 1 ) substituted by at least one of an alkyi group and having at least 3 carbons In the alkyi 
group, or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon ring in 
which hydroxy! group or hydroxymethyl group are combined, with (B) a polybasic acid. 

[0404] The solid plasticizer is the same solid piasticizer as in the previously-described thermoplastic resin composi- 
tion 1 described in the present invention. 

[0405] The content of the solid plastkwer is 30-1 000 parts by weight or so, preferably 1 00-1 000 parts by weight or so, 
and more preferably 150-900 parts by weight or so based on 100 parts by weight of the previously <iescr*>ed acrylic- 
based polymer. In the case that the content of the solid plasticizer is lese than 30 parts by weight, sufficient tackiness 
is not occasionally produced in heating and. in the case of more than 1 .000 parts by weight a cohesive farce lowers, 
and a sufficient adhesive strength is not occasionally produced. 

[0406] In the present invention, as the thermoplastic resin by which the delayed-lack layer is constructed, there can 
be employed the same thermoplastic resin as in the previously-described thermoplastic resin composition described In 
the present invention. 

[0407] Glass transition temperature (Tg) In the thermoplastic resin can be appropriately selected In consideration of 
the kind of materials to be stuck within a range in which there are not deteriorated an adhesive property and an anti- 
blocking property in the case that a pressure-sensitive adhesive sheet is prepared. It is usually -10 to 70°C or so, pref- 
erably -1 0 to 2S°Q or so. In the case that the glass transition temperature is less than - 1 0*0, a blocking resistance is apt 
to become lowered and, in the case that the glass transition temperature is too high, an adhesive properly is apt to 
become lowered. 

[040B] in the present invention, as the tackrfier by which the delayed-tack layer is constructed, there can be employed 
the same ones as previously-described. The tacWf iers may be employed in combination of two or more kinds. The con- 
tent of the tacWfier is not particularly limited, and it can be selected according to the combination of tfie thermoplastic 
resin with the solid plasticizer and, it is usually 10-600 parts by weight or so, and preferably 2O-900 parts by weight or 
so based on 100 parts by weight of the thermoplastic resin. 

[0409] The delayed-tack layer may further contain usual additives, within a range in which effects in the present Inven- 
tion are not deteriorated, for example, an auxiliary for fim-forming, a dispereant, a surface active agent, a pH regulator, 
a def earning agent a wetting agent a coatabifity improver, a thickener, a lubricant a stabilizer (an antioxidant, an ultra- 
violet ray absorbent, a thermal stabilizer, eta), an antistatic agent, an anti-blocking agent (inorganic particles or organic 
particles, etc.). and an antiseptic, etc. As the auxifiary tor f flm-torirdng, there can be employed the prevkjusly-described 
ones. 

[Q41 o] The thickness of the delayed-tack layer can be selected depending upon uses, and it is, for example. 5-50 |un, 
preferably 10-30 Jim or 60, and usually 5-30 Jim or sa 

[0411] The delayed-tack layer can be formed by coating after dissolving constructing components such as the ther- 
moplastic resin and the solid plasticizer into an organic solvent or by coating after thermally melting. Further, the 
delayed-tack layer can be formed by coaling on at least one surface of a base material after preparing a water-based 
composition in which constructing components such as the thermoplastic resin and the solid plasticizer are dissolved 
or cfispersed in water, and then by drying. As coating methods, there are exemplified a method in which there are 
employed a roll coater, an air-knife coater, a blade coater, a rod coater, a bar coater, a comma coater, a gravure coater, 
and a silk screen coater, etc. In a preferred water-based composition, a thermoplastic resin is dispersed in water. 
[041 2] in the water-based composition, a dispersant to be employed for dispersing the thermoplastic resin is not par- 
ticularly fimrted, and there can be employed any one of an anionrc-based. a catiorac-based. and a nonionic-based cfis- 
persants which are conventionaly publdy-known. As the anionic-based dispersarrts, there can be enumerated 
carboxylates, sulphates, suiphonates, and phosphonates, eta Of those, an ammonium salt of a carboxyDc acid Is pre- 
ferred. 

[041 3] As the nonionic-based cBspersants. there can be enumerated a polyethylene glycol type and a polyvalent alco- 
hol type ones* eta 

[0414] As a method for preparing the previously-described water-based composition, there can be also employed a 
variety of methods which are conventionally publicly-known. For example, as the preparation method, there are enu- 
merated a method In which respective components constructing a delayed-tack layer are in advance mixed, and then, 
it is dispersed in water, a method in which a solid plasticizer is dispersed in a thermoplastic resin emutsion and a tack- 
rfier emulsion, respectively, fallowed by mixing thereof, and a method in which a solid plasticizer is dispersed in water. 
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followed by mixing a thermoplastic resin emulsion and a tackilier emulsion wi* the dispersed liquid Jte ■ 
Si ll solid plasticfeer into the emulsion or water, there can be exempted a method In 
SdSbdSsS. a method inwhich a solid ptesticizer tedspersed vvhilefiner^enng, ^""^***n 
o S^LIrSSS Sasticteer is dispersed, etc. It is to be noted that the thermoplastw resin emulsion may be even 

airSnga^o^r brother methods except the emulsion P^^^J^^ J'TSSSSVSE 
pm^rioTcan be prepared by emulsifying while adding water after adding an additive (for example, an emuterfier pH- 
£££ Z « arganVsoLon containing a potymar polled under the p^ence of a water-solutxe 

SSS K alcohol. etTsuch as isopropy. ateohof). and then removing the organ* eohrcnt 
3« aumm! oarttole diameter of the solid plastfcizer in the water-based composition is preferably 0.5-20 fim or so. 
^ nLe orSy^ 5 ^of ^ Tn that the ava-a 0 e partes d.ameter ,s less than 0 5 an,, ft la anxious that 
a^^r^s^ cSnal^rs or productivity >~e*because «<^^"£*£ %£f2l 
average particle diameter exceeds 20 »im. a coating surface becomes roughened, and rt is anxious that a quality of a 
recording sheet lowers. 

(Ink-absorbing layer) 

rnaiai The ink-absorbing layer may be constructed by a single layer or a multiple layer. Further, the ink-absorbing 

E^ooS te ^nJa^^asad copolymer and a vinylether-based copolymer, etc). av,nytalcx>holjMGedpdynw. 
andtSSdeTeS^ 

Sne ^de^.Te polymer may have a hydrophilic group (an acidic group such as <*^^™*»« 

e^^™?JT^a Lhttereof and a basic group, or a salt thereof). In an ink-jet recording method, since a water- 
' oaaSTnt ^^ed^^orbing £3. pretend* constructed by a poiymer (a hydrophfflc polymer) hav- 

(to e^e^oh^sirch. sodium alginate, gum arable, gelatine, casein, and dextrin eta.)^ cellulose 

^SSZSiSL Modvmer etc ) a poMWene oxide (for example, a polyethylene oxide and an ethylene oxide^pro- 
acetato-al lytettm^po^ar etcj. a ^ T*" 5 v rartjaxy [ te group or sulpbonic group and a salt thereof [a 
ss pylene coode and a sodium salt), an acrylic- 

ESZSSZTSi T«rn^e^a^JSS5te 2d copolymer and an acrylic acW-potyvir^atoho. 
S^^rra^^aVSaTeSp^ (a polyvinylalkyylether such as a pdy^r^melhylether. a po^nyt- 

^eSeTandameT^^ 
« SS^rSwm- • stvrene^meth)acrylic acid copolymer, and a sodium polystyrene sutphonate). and a sodium 

oZ^umfiait such as abolyvinytoenzyltrimethyl ammonium chloride and a polydwllyldimethyl ammonium cHonde. a 

SSTa X2de pX^nVa polyacr^amida,^ polyvinyl pyrotidone. etc.]. eta The hydrophilic polymers can be 

46 X^CX^t^e aXS'ed the celiufcse derive (particularly, a l*^*^** 
S ^^S5S323S!I— S5S (particuian; the polyvinyl, etc.). the vinylestar*ased copolymer (partcu- 
larty."a vinytacetate4)ased copolymer, etc), and polyvinyl pyroBdone. etc MafcineHonaI orouo ee,-^ mm a 
104191 Further there is also preferred the hydrophiic polymers having at least one functional group selected worn a 
r^^i^^unit acetoaceS group, carboxylic group, an acid anhydride group, and amino group. 

v?nd acet^sad resin) with a vinyl monomer having a vinyl acetate unrt and a poiyoxya Ityene um Por 
e^Hpfe. atXS^'yfether, etc.? etc Such the copolymer can be obtained, for example, as a product of 

!£cJvi orouo oroduced by a reaction of a hydrophilic polymer having hydraxyl group with acatoacebc acriester. for 
wZe ZS^X ^-modified vin^a^e-based copolymer (a P 0 ^'^.^^^^ 
an^ceilutoee denvSre teving acetoacetyl group, etc.). The acetoaoetyl group^nodlied v*yl acetate*ased copoly- 
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mer can be obtained, for example, as a product of the trade name of "Z-320" from Nihon Qosei Kagaku Kogyo, Ltd. 
[0422] The cait>oxy!ic group-modified hydrophiic polymer includes <a) a carboxyfic groip-modified polywiylalcohol, 
for example, a partially-saponif ied product of a copolymer of a vinylester {a vinyl acetate, a vinyl propionate, and a vinyl 
formate) with an unsaturated monomer having carboxyfic group [a monocartaxytic acid such as (meth)acrylic acid, a 
dicarboxytic acid such as maleic acid, fumaric acid, and rtaconic add, an acid anhydride thereof, or a monoalkyl ester], 
as a specific example, there are included a styrene-(meth)acry!ic add copolymer, a (meth)acrytate-(mBth)acryiic add 
copolymer (a methylmethacry1ate-<meth)acrylic acid copolymer), a saponified product such as a vinyl acetate- 
(meth)acrylic add copolymer, (b) a polysaccharide having carboxylic groups, for example, a cartx>xyic-C r a»«yl cellu- 
lose, a carbaxymethyl dextran, and alginic acid, etc. 

[0423] The hydrophaic polymer having an acid anhydride group indudes an allcytvinyiether-maleic anhydride copoly- 
mer (a methylvinylether-maleic anhydride copolymer, eta), an ethylene- maleic anhycVide copolymer, a vinyl acetate- 
maleic anhydride copolymer, a styrene-maleic anhydride copolymer, and a (meth)acrylic add-maleic anhydride copol- 
ymer (a melhylmethacrylate-maleic anhydride copolymer, etc.), etc 

[0424] The hydrophfflc polymer having an amino group indudes a polyamide-polyamine, a pdyvinylamine. a partially- 
eaponif ied product of a poly(N-viny1formamide), and a polysaccharide having an amino group (an amino dextran and 
chitosan, etc.). etc 

[0425] Other preferred hydrophflic polymers indude a hydrophilic polymer having epoxy groups. The hydrops© pol- 
ymer having epaxy groups may be any one of (1) a homopdymer or copolymer having a monomer unit having an epoxy 
group and (2) an epoxldized resin by epoxidatlon of a resin. As the monomer having epoxy groups, there are exempli- 
fied, tor example, altylglyddylether, glycidyl methacrylate, glyddylacrylate, methaOylglyddyiether, 1-aUyloxy-3,4- 
epoxybutane, HS-butenyloxyJ^.S-epoxypropane, and 4-vtnyH -cydohexene-1 ,2 -epoxide, etc. As a preferred mono- 
mer having epoxy groups, there are included allylglycidylether and glycidyKmethJacrylate, etc. 
[0426] As a copolymerizdDle monomer which is copolymerizable with the monomer having epoxy groups, there can 
be employed vinyl acetate and the previously-exemplified copolymerizable monomers, particularly, vinylestere (vinyl 
acetate, etc), vinytpyrolidone, a (meth)acrylic-based monomer (a C^kyKmethJacrylate, etc.). and a monomer having 
carboxylic poup or a salt thereof ((meth)acrylic acid or a salt thereof), etc It is to be noted that in the polymers, a unit 
in the vinytesters may construct a vinylaloohoJ unit by hydrdyda 

[0427] Further, an ink-absorbing layer may also contain a cationic polymer having a crosslinkable group. The cationic 
polymer having a crosslinkable group can be constructed by (1) a polymer of a monomer induding at least a cationic 
monomer and a crosslinkable monomer, and (2) a polymer of a monomer containing at least a cationic monomer, a 
crosslinkable monomer, and a hydrophilic monomer. A preferred cationic pdymer can be constructed by the polymer 
(2). 

[0428] The cationic monomer indudes, in addition to a variety of monomere having tertiary amino group or a base 
thereof, a variety of monomers having a group which can form a quaternary ammonium basic group or a quaternary 
ammonium basic group. 

[0429] As the cationic monomer, there are enumerated, tor example, a di^i.4afcylamino^^M(nre^ 
or a salt thereof [for example, dimethylamirK>ethyl(nTeth)aciylarTOde, diethylarrino ethyt(meth)acrylamide 1 dvnethytami- 
noproyi(meth)acrylamide, and diethyiaminoproyl(meth)acrylarrtde or a salt thereof], a d-C^alkytamino-Cg. 
3 aikyKmeth)acrylate or a salt thereof [for example, dimethy1aminoethyl{meth)acrylate, dethytaminoethyl (meth)acrylate, 
dimethylarTOTcprcyl(nieth)acrylate. and diethylaminoproyKm^)acrylate or a salt thereof], a di-C^alkylarrino-C^ 
3 alkyl group-substituted aromatic vinyl compound or a salt thereof [for example, 4-(2-dimethylamirK>«hy0styr^ and 
4K2-dimrthylaminoprcpyl)styrene. or a salt thereof, etc.]. and a nitrogen-contained heterocydic monomer or a salt 
thereof [tor example, vinylpiridine, vinyiimidazole, and vinytpyrolidone. or a salt thereof], etc As the salts, there can be 
exempted a salt of a halogenated hydrogen (a salt of hydrochloric acid and a salt of hydrogen bromide, etc.), a salt of 
sulfuric add, a salt of alky! sulphuric add (a sail of methytsulphuric acid and a salt of ethylsuJphurfc acid, etc), a salt of 
akytsutphonic add, a salt of aOylsulphonic add. and a salt of a carboxylic acid (a salt of acetate, etc.). etc. Kt is to be 
noted that the quaternary ammonium base may be also produced by a reaction of a tertiary amnio group with an alkyta- 
tion agent (tor example, an organic halogenated compound such as epichlorohydrin, methylchloride, and benzyl chlo- 
ride). The cationic monomer can be employed solely or in combination of two or more Kinds. 
[0430] As the crossltokable monomer, there can be exemplified a variety of monomers having a seM-crossBnkable or 
reactive functional group, for example, a monomer containing an epoxy group [tor example, glycklyirnethacrylate, 
(meth)allyigly«Mether. 1-allytoxy-3.4-epcxybutane. H34xrtenyloxy-2,3-epoxvpropane, and 4^yl-1-cydohexene- 
1 ,2-epoxide, etc], a monomer having methyiol group or a derivative thereof [for example. N-C 1 _4alkoxymethyKmeth)acr- 
ylamide such as N -methyiol (meth)acrylamide, N-memoxymethyHmeth)aorylamkle. and N-butytoKmeth)acrylarrtde. 
etc], a monomer having a hydrolyzable and condensable group such as a silyl group [for example, vinyttrimethoxysi- 
laie, vinyttriethoxysBane, vinyttributoxysilane. vinylmethQxydimethytsaan* vinylethoxydimethyteil ane. vinylisobutcxy- 
dimethylsilane, vinyldimethoxyr^ vinyWiethoxymethylsilane, vinyltris (p-methoxy^thoxy) . atone , 

vinyldphenylethoxysBane. vinyttriphenaxysilane. r*vinylphenytarninoprop^ ^vinytoenzylamirwpro- 
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Dvft trimethoxysilane. r (vin^ph8nylaminopropy0 trietrwxysOane, r (vinylbenzyiarninopropyl ) t^^il^dWnyW- 
SnalhSS? ^yfoXxysilane. divinyWi (p-methoxyeth««y) rim, 

Zwe^Dxysilane. vinylbis <dirr*thylamino)methyleilane. vinylmethyldWilorosnane. ^nyW.me^kxosilaj^^B^ 

taxvmethylsilane. allyltriacetaxysilane. allylbis (dimethytemno)me*hyte.lane. allyln^hyUicnton»lane. 
alMdimettwtohlorosilane. aHyltrichtorosilane. methallylphenyidkhlorosilane. K"i^)«crytoxyBlhyhrme1hoxy8ilane. p- 
fmeth)acryloxyethyl triethoxysilane. HmethJaaytoxyprepyttrimethoxyailanB. acryloxypr^y^iethoxysiarwjr 
mathracrytoxypropylmathyldimethoxysilane. rfri*0«nr1co(^^ 

ins (B-methoxyethoxy^ilane], and a monomer having an aaridinyl groi* [far example. 2K1-az.ridir^) a tr^(meth^CT- 
Sr^SirvOpTopyl (meth)acrylate. and 3-(1-azirkliriy0propyl(rneth)acry1ate. etc.]. etc. The crossllnkable 
monomers can be employed solely or in combination of two or more kinds. 

[04311 A preferred crosslinkable monomer has a group capable of condensing by hydrolysis, particularly, an altoxys- 

jMgrwo (a Ci^alkoxysilyl group such „ 

^^As the M^lic »~noW, mare are exemplified, tor example, a monomer 1^^*^ ^ 
Die a monomer having a free carboxyHc group or an acid anhydride group such as (meth)acrylic aod, toconjc aod, 
male!c^ rnaleto anhydride, fumade acid, crotonic acid, and a salt thereof (an alkali metal salt an alkal, earthmatel 
S ammonium salt and amine salt, etc.)]. a half ester of an unsaturated polyvalent carboxylic aod or an annydnde 

■£ chain or branched chain ateoho. having a oubor , number^ J1MJD Jfor 
maleate. monoethyl maleate. monobutyl maleate, monooctyl maleate, and mono-2-e^riaxyl n^tB. efel^mono- 
mer having hydroxy! group [for example, a hydtoxy^ 2 . 6 alfcyl(inath)acrylate such as 24iydroxyethyl(me1h)acryla1e. 2- 
hvdroxvDroD¥l(meth)acrylate. 3-hydroxypropyl(meth)acrylate. and 4-hydroxybutyl(meth)acrylate], a monomer paving an 
^SZZ (TSSfc (mem)aSamide. a-ethyl(meth)acrylamkle. N^t^(m 8 th)acrytemide, N-butoxyme- 
LfmeMacrylamide. and diacetone(meth)acrylamide. eta.], a monomer having a sulphonic acid group Jtor example 
Srene sulphonic acid and vinyl sulphonic acid, etc.], a monomer having ether group (tor mrnpb^ J 
vLmethyl ether, vinylethyl ether, and vinylisopropyl etherl. a monomer having a polyoxyalkylwa Qfoupjfor^mple. 
d^hylene glycrtmonotm^oylate. triethyieneglycol mono^ethjacrylate, and a oolye^yleneglycol mono(meth)acr- 
ylate. eto.1, etc. The hydrophilic monomer may be employed solely or in combination of two or more tends. 
[04331 A preferred hydrophlic monomer includes the monomer having carboxyic group [(meth)acrylic aod. etc.], the 
monomer having hydroxy! group [24iydroxyethyl(meth)acrylate and hydroxypropyKmeth)acrylate. *J.l. the 
na^njl polySalkylane unit por example, diethyleneglycol mono(meth)acrylate. triethyieneglycol mono(meth)aa- 
ylatB, and a polyethyleneglycol mono(meth)acrylate, etc.]. .^^.^ 
[04341 TneWiomers are usually employed In combination with a nontonlc monomer In order to adjust a film-forming 
ablity and properties of a coating layer. - ,. , hw ,.. n)p 

[0435] The nonionic monomer includes, tor example, an aikyl ester ffor «^^jf^^!*^^J^ < * £ 
methyl(meth)aaylate, ethyl(meth)acrylate, propyl{meth)acrylate. isopropyl(meth)acrylate. buty^(nneth)acrylate, tso- 

lauryl(meth)acrylate. and stearyl{meth)acrylate]. a cyctoalkyl ester [for example, ^^^^^^^J^l 
ester Ifor example. phenyKmethjacrylate. ete.]. an aralkyl ester [for example. benxyl(n^)acrylate^tc.]. aromatic 
vSe Dor example. Syrene! vinyHoluene. and a-methylstyrene. eta], vinyl esters (tor example, vinyl acetate, vinyl pro- 
Dionate and vinyl versate. etc.). allyl esters (for example, ally! acetate etc.). a monomer containing halogens (for exam- 
SeTvfJylSene chloTide and vinyl chloride, etc), a vinyl cyanate [for example, l«^^ M *^J:^™**» 
example, ethylene and propylene eta), eta The nonionic monomers may be also employed solely or in combination og 

S^l^Afmt nonionic monomer, there are usually employed the C^^alkyKmettDacrylate foantailarly. a C^>. 
loalkylacrylate and a d^methalkylacrylate. etc.]. aromatic vinyls [particularly, etyrene. etc.], and vinyl esters [partcu- 

fO^Xse'Snourt'of the above-described cationic monomer, the crosslinkable monomer, and the hydrophiicmon- 
omer can be selected with in a range in which water resistance and ink^bsorbing ability, ete. are not deteriorated. For 
example the cationic monomer (for example, a monomer containing tertiary amino group and P^emary ammon,um 

, b^X'enxio^d in an amount of 0.1 -50% by mol (for example, 1 -45% by mol). preferably 0.5-40% by mol (for exam- 
and more preferably 1-30% by mo. (for example 3-25% by mo.) or so In^nomm andrtis 
usually 2-25% by mol or so Further, the crosslinkable monomer is employed in an amount of 0.1 46% ^ prefera- 
bly 0 2-20% by mol. and more preferably 0.5-15% by mot or so in total monomers, and it is ^W^™**™* or 
so Still further, the hydrophilic monomer is employed in an amount of 0-50% by mol. preferably 0-45% by mol (torexam- 

; B, e o 5.45% by mol), and more preferably 0-40% by mol(for example. 1-35% by mcl) or so in total mormmers, and it re 
SSaliy 1 40% b^rtf or so. It is to be noted that the residue of monomers is constructed by the prevfously-descnbed 

|^4^aaJsTrar^rtiwi temperature of the cationic polymer can be selected within a range in which film-forming ability, 
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etc. is not deteriorated, for example, it is -20 to 50°C, preferably -10 to 40°C. ami more preferably 0 to 30°C or so. A 
polymer having such the glass transition temperature can be adjusted by appropriately combining the above-described 
cationic monomers and crosslinkable monomers with optionally the hydrophilic monomers. 

[0439] In a preferred erribodimerrt of the present invention, an ink-absorbing layer is constructed by the above- 
described cationic polymers having a crossiinkabie group and the above-descrfoed hydrophilic polymers. Such the ink- 
absorbing layer Is particularly excellent in an ink-absorbing ability. In the case, as a preferred hydrophilic polymer, there 
are enumerated a hydrophilc polymer having a functional group which reacts with a reactive functional group (for exam- 
ple, an epoxy group such as gtycidyl group, a group capable of condensing by hydrolysis such as methyiol group and 
afcrwysilyl group, an adiridynyl group) in the previously-described cationic polymer, for example, an acetoacetyl group- 
modified hydrophilic polymer (an acetoacetyl groip-modified vinyl acetate-based copolymer, etc.). a carbcxylic gnxp- 
modified hydrophilic polymer (a carboxyGc group-mocfified polyvinyialcohol and a carboxyOc group-contained polysac- 
charide, eta), an acid anhydride group-contained hydrophilic polymer (an alkylvinylether-rnaleic anhydride copolymer, 
an ethylene-maleic anhydride copolymer, a vinyl acetate-maleic anhydride copolymer, a styrene-maleic anhydride 
copolymer, and a (meth)acrytate-maleic anhydride copolymer, etc), and an amino group-contained hydrophilic polymer 
[a polyamkJe-potyarrtine, a polyvinyl amine, and a partially-hydrolyzed product of a pk^N-vinytformarnide), an amino 
group-contained polysaccharide, etc.]. 

[0440] In the above-described preferred embodiments, use amount of the hydrophilic polymers is usually 50-1000 
parts by weight, preferably 1 00-500 parts by weight or so based on solid content with respect to 100 parts by weight of 
the above-described cationic polymer. 

[0441] In other preferred embodiments of the present invention, a most outside layer in the ink-absorbing layer is con- 
structed by a porous layer. 

[0442] The porous layer is, if it has a wetting abflity to a water-based ink, and it is capable of per meating wito pores, 
not particularly limited. The porous layer can be usually constructed by a variety of polymers, for example, an olef in- 
based polymer, a vinyl-based polymer, an acrylic-based polymer, a styrene-based polymer, a polyester, a polyamide. a 
polycarbonate, a polyurethane. a polysutphone, a polymer derived from an epoxide, and a cellulose derivative, etc. 
[0443] A preferred porous layer has a high wetting ability to a water-based ink, and it has a sufficient hydrophilic sur- 
face which is capable of permeating into pores. Such the porous layer can be constructed by a hydrophilic polymer or 
a polymer which is modified as becoming hydrophilic. It is to be noted that the hydrophilic polymer or the polymer which 
is modified as becoming hydrophilic means a polymer having a contact angle of less than 80° (preferably, 0-60°. and 
particularly, 0-40° or so). The contact angle is an angle between a tangent to a water drop and surface of the polymer 
at an intersection between the surface of the water drop and the surface of the polymer in a state In which spreading of 
the water drop stops on a surface of the polymer at room temperatures. 

[0444] As the hydrophilic polymer, there can be employed the same hydrophilic polymer aa in the previously- 
described ink-absorbing layer. More specifically, as the hydrophilic polymer, there can be enumerated, far example, a 
cellulose derivative la cellulose ester (an ester of an organic acid such as a cellulose acetate, a cell ulose propionate, a 
cellulose butylate. a cellulose acetate-propionate. a cellulose acetate-butylate. and a celluloseaoetate-phthalate; an 
ester of an inorganic acid such as a cellulose nitrate, a cellulose sulphate, and a ceMose phosphate; an ester of a 
mixed add such as a cellulose nitrate-acetate, and a cellulose ether (an ethylcellulose, etc.), etc.], an acrylic-based pol- 
ymer [the previously-exemplified poly(meth)acrytate8 l polyacrykmrtrile, polyacrylamide, poly-N-methylaciTlarnide, etc.], 
a polyvinyipyrolidone. a polyalkyteneaxide (a polyethyleneglycol. etc.), a ployvinyiacetate and a completely- or partially- 
saponified product thereof (a polyvinyialcohol, etc.). an ethyiene-vinyiacetate copolymer and a completely- or partially- 
saponified product thereof (an ethylene-vinylaloohol copolymer, eta), a poryakytvinyiether (a polymethylvinylether. 
etc.), a polymer having carbcxylic group or a salt thereof (a styrene-maleic anhydride copolymer, an alkyl(meth)acr- 
ytate<meth)acry1ic acid copolymer, and a methylvinylether-maleic anhydride copolymer, etc.), a polyamide, a polyeth- 
ylene inine, a polysutphone, and a poiyether sulphone, eta The hydrophilic polymers can be employed solely or in 
combination of two or more kinds. 

[0445] rt is to be noted that even a potyolef in-based resin such as a polyethylene and a polypropylene, a styrene- 
based resin such as a polystyrene, and a ftuororesin which are a hydrophobic polymer can be given a hydrophilc prop- 
erty by addition or coating of a surface active agent and a wetting agent, eta, plasma-treating, and a corona-discharge, 
eta, and the previously«Jesatoed hydrophilic polymers also include the hydrophobic polymer to which a hydrophilic 
property is given as described above, 

[0446] The porous layer is preferably constructed by at least one selected from the cellulose ester, (meth)acrytonrtnle- 
based polymer, (meth)acrylate-based polymer, and pdysulphone-based polymer, and average pore dfemeter is prefer- 
ably 0.55 jim or 6a 

[0447] As a preferred cellulose ester for forming the porous layer, there are Included an organw aod ester of a cellu- 
lose (for example, an ester with organic acid having a carbon number of 2-4 or so), particularly, a cellulose acetate (a 
cellulose diacetate and a ceiulose triacetate, etc.), etc. 

[0448] A viscosity-average polymerization degree in the cellulose derivative (the cellulose ester, etc.) is. tor example, 
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50-800 preferably 75-500. and more preferably 100-250 (particularly. 100-200) or so. There can be also effectively 
employed a cellulose acetate having the viscosity-average polymerization degree of 100-190 or so. 
[04491 The viscosity-average polymerization degree in the cellulose ester such as a cellulose acetate can be meas- 
SnX aTimrinsic vfecosity math* by Uda. et al (Kazuo Uda. Hideo Saitoh. Textile Sodety J°^^18J£ 
i. pages 105-120. 1 962). That is. a cellulose esler is precisely-weighed to rtssolve «/ 

rida/methanol=9/1 (weight ratio), and a solution having a predetermined concentration V (2.00 g/L)te £ ?J 
solution is poured into an OstwakJ viscometer, and there is measured a time T (second) dunng wfech the solution 
jgSXEfi between marked tines in the viscometer at 2S-C. On the other hand. 

atonTthere is also measured a time V 0»«>nd) which it passes through as described above, and the viecosrty- 
average polymerization degree is measured according to the following equation. 



ilr»i= w o 

[n]=(mru,yc 

DP»hV6x10"* 



(in the formula. T is a passing time (second) of the solution, and V (second) is a ^^J^^*^^ 
•c- is concentration (g/L) of the cellulose ester in the solution. n re i is a relative viscosity, [ifl is an intrinsic viscosity, and 

BT SESTJSKn degree in the Culoe. derivative can ^^^Torl^^ 
example, in a preferred celulose acetate, an average acetylation degree is 42-62% (43-60%) or so. preferably 42-57% 

mm 1 Of the vinyl-based polymers, the (meth)acrylonitrile-based polymer and the (meth)aoTylate-based polymer are 
Sad 7^ X?aro peWed at laast one of homopolymers or copolymers ot the i^^**"*™"^ 
S?t?0»«4«*oM and the (meth)acrylate-based monomer, and a 

monomers with other copolymerizable monomers (a vinyl ester-based monomer, a v.r^-Dased i^nor^ havir^al^ 
erocydic ring, an arcma* vinyl-based monomer, and at toast one monomer selected from a polymeruable unsaturated 
dicaroxyiic acid or a derivative therefrom, etc.] n n ~* 

S5Sl The (melh)acrylonitritoba S ed polymer includes a pctyacrylonitrite. a polymethacrytonrtnle, and a copclyrnerof 
LethUylonHrile with a copolymerizable monomer. The copolymerizable monomers indud. *J^f^^J*£ 
b^edmonomer (vinyl acetate, eta), a (meth)aaylic-based monomer K^^f^l fiSSSSS 
and a C^alMarrtno-Cz^alkyltmethJacrylate, etc.], a vinyl-baaed monomer having a heterocyclic rmg contaning nrtro- 

oen fvinvbvrolidone. etc), or a combination thereof, etc. 

S!£a!«w Tmeto)acrylate-ba6ed polymer, there can be exemplified a homopolymer or a copolymer of the above- 
d^L (m^ ScSed monomer and a copolymer ol the (methjacryiic-based monomer ^«^^" za " e 
^SmS fa S ester-based monomer, an aromatic vinyl monomer, a potymerizable unsaturated dtearoxyUc acid or a 

t^SSSZS*^ porous layer has a large number of micro pores, and the micro pores may be** 

one of passing tnrough-pores and netike random shape pores. Aprefenred porous layer has 

arated slructora In the micro layer-separated structure, a shape of the rmcro pores is usually an .ndefnrte shape, and 

^CSe^rtSd^eter in the porous layer may be, for example. 0.001 -10 pm (for ^rr^O 00^10^ 
SeteUTo05-5»«i (for example. 0.01-5 (un), and more preferably 0.005-25 urn (for example. 0.005-1 |im) orso. In 
S^matthe avTage parameter is less than 0.001 urn, an ink-absorbing ability is not improved so much and. 

in the case ol exceeding 1 0 ^m, water resistance and printing quaSty are apt to lower. Wmamrtlo 

[0456] Porosity in the porous layer can be selected depending upon an ink-absorbing property. andrt,s.for example. 
10-70% (for example. 10«5%). preferably 15*5% (for example. 15-50%). and more preferably 20-60% (for example. 

I04571 9 TWctoiess of the porous layer can be selected depending upon uses, and It is, for example. 1-100 urn, prefer- 
ab* 3-50 lunand particularty 3-20 ^m or so. In the case that the thickness ot the poroue layer is less than 1 urn water 
Sfarx» fe ^fee^nd. in the case of exceeding 1 00 jun. it is anxious that an ^-absorbing P^J™£ *™ 
Se porous layer is high in a wetting property, and it has a hydrophilic surface through wh.ct._ann* s^.aent^ pene- 
Se^irrto the pores, in an ink-jet style method, flied ink is quickly absorbed into a hydrophriw polymer by which the 
; porous layer is formed, whereby, the surface of the recording sheet can be apparently dned qureWy. 

r04581 The porous layer to be employed in the present invention may also be a porous membrane when * commer 
^l^^^n^^m^. As a commercially supplied product, there can be exenr^r ie d. for axarr^e, 
rmeSri made from a triacetyl cellulose (manufactured by Fuji Photo Flm Co. Ud.) and a membrane filter 
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made from a mixed cellulose of a triacetyi cdlulose/hitroceflulose (manufactured by Millipore). etc 
[0459] In the present invention, in order to improve water resistance, a crossfinkaWe agent may be added to the ink- 
absorbing layer. As the crosslinkable agent there can be exemplified, tor example, an organic-based crosslinkable 
agent (an amino resin, an epoxide-based compound, an amine compound, a polyvalent carboxyiic acid or an anhydride 
thereof, a polyisocyanate. and a blocked type polyisocyanate, etc) and an inorganic-based crossBnkable agent (boric 
acid or 'a borate, a zirconium compound, a titanium compound, an aluminum cornpound, a phosphorus compound, and 
a stlane coupling agent etc), etc The crosslinkable agent can be employed solely or in combination of two or more 
kinds. 

[0460] In the ink-absorbing layer, a curing agent (a curing catalyst or a curing accelerator) may be added in order to 
accelerate a curing reaction. As the curing agent, there are enumerated an organic tin compound, an organic aluminum 
compound, an organic titanium compound, an organic zirconium compound, an acidic compound, an basic compound, 
an acidic phosphate, a mixture or a reaction product of the acidic phosphate with an amine compound. 
[0481] The curing agent can be employed solely or in combination of two or more kinds 

[0462] Further in order to improve a fixing ability of a coloring agent (a dye), there may be advantageously employed 
a binder for a dye, particularly, a polymeric binder for a dya The binder for a dye (the polymeric binder for a dye) usually 
contain a catonic group (particularly, a strong cationic group such as guanidyl group and a quaternary ammonium salt 
type group) in the molecule. The binder for a dye may be even water-soluble. As the binder for a dye, there can be exem- 
pted, for example, a dicyan-based binder, a polyamine-based binder, and a polycation-based binder, etc The binder 
tor a dye can be also employed solely or in combination of two or more Wnds. 

[0463] In the ink-absorbing layer, in order to further improve an ink-absorbing ability and a blocking resstanca, there 
may be also added bulk materials (pigments, etc). As the bulk materials, there can be enumerated, tor example, Inor- 
ganic bulk materials (mineral bulk materials such as white carbon, fine-particle state calcium silicate, zeolite, alumi- 
nomagnesium silicate, calcine diatomaceous earth, fine-particle state magnesium carbonate, fine-particle state 
alumina, silica, tate. kaolin, delamikaolin. clay, heavy calcium carbonate, light cakAim carbonate, magnesium carbon- 
ate, titanium dioxide, aluminum hydroxide, calcium hydroxide, magnesium hydroxide, magnesium silicate, caldum sul- 
phate, serine, bentonHe, and sumectite), organic bulk materials (crosslinkable or noncrossfinkaWe organic fine 
particles such as a polystyrene resin, an acrylic resin, a urea resin, a melarrtne resin, and benzoguanamine resin, 
organic bulk materials such as a microbaloon. etc), etc Trie bulk materials can be appropriately selected and employed 
solely or in combination of two or more kinds. 

[0464] Trie ink-absorbing layer, within a range in which properties are not deteriorated, may further contain usual addi- 
tives tor example, a dispersant, a surface active agent, a fluorescent coating, a pH regulator, a defoaming agent a wet- 
ting agent a coatabllity improver, a thickener, a lubricant a stabilizer (an antioxidant an ultraviolet ray absorbent a 
thermal stabilizer, etc), an anti-static agent, an anti-blocking agent, and an antiseptic, etc 

[0465] The thickness of the ink-absorbing layer can be selected depending upon uses, and it is. for example, 5-50 jun. 
preferably 1 0-30 jim. and usually 5-30 jim or so. In the case that a porous layer is formed as a most outside layer lor 
the ink-absorbing layer, the total thickness of the Ink-absorbing layer is 5-150 jim. and preferably 8-50 urn or so. 
[0466] The ink-absorbing layer can be formed by coating a coating liquid containing the pre/iously-described ink- 
absorbable polymer (a hydrophilic polymer) on a base material, and then drying. The coating liquid having an ink- 
absorbing properties constructed by the hydrophilic polymer and a solvent (water or an organic solvent), and it may con- 
tain the additives. Further, a film-like ink-absorbing layer may be even laminated by sticking on a base material option- 
aly using an adhesive, etc Still further, in the case that a porous layer is formed, the other ink-absorbing layer side can 
be also laminated on a base material by sticking optionally using an adhesive, etc after forming a laminate of the 

porous layer with an other ink-absorbing layer. 

[0467] The porous layer may be laminated optionally using an adhesive, etc, and, it can be farmedtjy, tor example, 
0) a phase separation method in which a polymer is micro-phase-separated using a good solvent and a weak servant, 
CD a foaming method in which pores are formed by foaming a polymer. (Bi) a stretching method in which a polymer Mm 
is stretched, (hr) an irradiation method by an ionizing radiation in which pores are formed by irradiating an icriizingraA- 
ation on a polymer 13m. (v) an extracting method in which pores are formed by extracting and removing soluble compo- 
nents from a film prepared by the soluble components (polymers, inorganic salts, etc) to solvents and insoluble 
polymers to solvents, and(vf)a sintering method In which pores are formed at clearance between particles by bonding 
organic particles (polymer particles, etc) or inorganic particles by a binder. A preferred method includes the phase sep- 
aration method (i), particularly, a method in which pores in the porous layer are formed after coating a coating liquid con- 
taining a polymer on a base material or other ink-absorbing layer (that is. a method for forming micro pores of the 
porous layer in a film-forming step). . ■ 

[0468] In the phase separation method (i), the micro pores in the porous layer may be formed by a wet phase-conver- 
sion method (that is, a method in which micro pores are formed by applying the weak solvent to the polymer through 
spraying or immersing on the coated layer after coating a good solvent solution of a polymer on the ink-absorbing layer). 
However, it is more preferred to form by a dry phase-convereion-method (that is. a method in which a porous layer is 
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formed by causing a micro phase-separation through evaporating and drying solver* after coatng a coating Uqurfcon- 
SrTng a £02. ■ flood solvent solution to the polymer, and a weak ^nttothe polymer having a h,gher bo,hng 
Doint than the good solvent on the ink-absorbing layer) in view of mass production. 

[04691 In the dry phase-conversion method, the good solvent having a lower boiling point P^™^^?J* 
bvdning after coating the coating liquid containing a polymer, a good solvent, and a weak solvent and solubi* - * the 
noS lims with a progress of evaporation of the good solvent, resulting in that the polymer forms a micelle (a geta- 
E^SH^auUs a phase-separation from a weak solvent phase. By a progress of further drying, a network 
££S form^ iagS-co^ct of m,ce.,e, resuming in that a pcxous phasa having micro pores between par- 
tides is formed by the completion of evaporation of the weak solvent . . . 

S'ort^drjpnasa-co^rsion 

hoiino noint solvent! having a higher boiling point than the good solvent as a weak solvent. In the dry phase-separafton 
pSsTo^oS poVe diameter the porous layer, K is important to select a flood sclent and a -eaK s^vent 
t^!^ ^wit and the weak solvent can be experimentally selected, depending upon the kind of polymers, from a 
e^^anSc^cartxS (hexane and octane, etc,, cycfoaliphatic j^oca^ (cyciohax- 
ane^c ).1mma«c hydrocarbons (toluene and xylene, etc.). hatogenated ^^^^^Z^^^ 
yTeneThforide. ete-^cohote (methanol, ethanol. and butanol. etc.^est«s ^^^f^^^ 
ketones (acetone and methylethylketone. etc.). ethers (dtoxane. diethylether. and tetrahydrofuran etc) and celtos 
The content of the polymer in the coating liquid can be selected depending upon polymerizaton degree, etc. of 
^Z^to?£nST« is 5-30% by weight, preferably 5-20% by weight and partJcuterty ^5% b y w 6 |gmor 
a? Saco^mglqJdTcast or coated on a base material by. for example, a roll coaler, air-knrfe coaler, blade coated 
S SS£?cSS comma cater, gravure coaler, and silk screen coaler method, etc which are a commonly used 



!S?n ' in the ink-jet recording method, pictures are formed on the recording sheet by spraying .nk ooj^ntssuch 
atadye Met? a pigment Ink from a side of the ink-absorbing layar. In such a recorded ^*JtTZ 
* are fSnad on m Tink-^bsorbing layer (in the case that a porous layer is formectporas «i the porous layer or other ink- 
oKcorhinn illver \ the oicture images are excelent in water resistance and duraoaty. . 
fj^ p£2'£ inSTe case Snat the ink-absorbing layer is consfruct* by a cationic PO^er ^*ng a crosses 
a^ouo anda hydrophilic polymer and in the case that a porous layer is formed as a most oute.de layer of *e <*«°*»*- 
kZSZ Tan ff-ateorbing property, a printing property, and water resistance are remarkably 'mprovedjt ,s to be noted 

«, ^^ s ^s 8 *a^9^a^kik is employed as a component for an ink. although the recorded picture .mages are 
^^i^^i^^^^^ porous layers formed as a most outside layer of the ink-absorbing layer, 
IS l^tSSSS. SSli agent suST is the'plgment Ink, alnca f tidng Is carried out by being taken into the 

Doras of the porous layer, water resistance can be largely improved. r iAnnt 

KtM fo thTr^wSng sheet 2 of the present invention, since a delayed-tack layar ,s formed cnan oppose adeof 

« KLbsoibina layer it can be readily stuck on a desired article such as. for example, a wood free paper, a coat 
££5S5?^Il I a metal by a simple operation of heating before or altar forming picture images on an 

'[^T^e'S'rding sheet 2 of the present invents, since a specified oornp^is employ as a 
SSrUngtt^daSyitack layer, in the case that the delayed-tack layer isformed. »<^^^^ t " 

40 temperature, and not only productivity can be improved but also blocking .s not caused whiia imnng an 
excellent adhesive property even though it is stored for a longtime. TBMtStna eheet bv an ink-iet recordino 
[04751 Although the recording sheet 2 ot the present invention -s useful as a recording ^^ ^^art^STa 
rnethod in which small drops of an ink are sprayed to record, it can be also utafeed as a printing sheet (particularly, a 
sheet for a water-based ink) for an offset printing and a f lexo pnnting. „^ 

4a mSm T -fhaTecording sheet 2 of the present invention is high in productivity, and it is excellent , nan acTesrveproperty 
LTrnweot^tas a high Mocking resistance. Further, it is excellent in an ink«bsorbing abrfrty, pnnting abrtrty. and 
water resistance. 

[Shrink label] 

[0*771 In the shrink label of the present invention, a delayed-tack layer composed of a thermoplastic resin, a solid 

Dlasticizer. and a tackrfier is formed on a shrink film. 

Kr^^merrnoplastic resin, there can be employed the same themToplasfrc rean as >n P™^?**^ 
nermopSc resin composition described in the present invention. Bass transition tamperatore (Tg) .n thetberrnoplas- 
l?res^beX^nately selected in consideration of the kind of materials to be stuck wrthm a range 
MM "SSZEEt adhesive property and an ami-btocking property in the case that a t^V^SSSl 
aWteweoared It is uaualy -10 to 70'C or so, preferably -10 to 25°C. In the case that the glaas transition temperate 
less ti^n t o5. a WoXg resistance is apt to become lowered and. in the case that the glass transition temperature 
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is too high, an adhesive property is apt to become lowered. 

[0479] The present invention is mainly characterized in that a solid plastfcirer is employed in coronation of com- 
pounds deluded In at least two Kinds of compound groups of tour kinds of compound groups composed of the multiester 
compound (i) (f irst compound group), the phosphorus compound (Ha) (second compound group), the diaster compound 
fma) (third compound group), and the dicyciohexytphthalate (fourth compound group). 

[0480] Of the previously-descrtoed multiester compound, there is preferred a muHiester compound of the previously- 
described (A1 1) a substituted cydohaxanol substituted by at least one off an alkyl group and having at least 3 carbons 
In the alkyl group or (A21) an alcohol having a bridged ring containing at least one of a six-membered saturated carbon 
ring to which hydroxy! group or hydraxymethyl group is bonded with the (B) a polybaslc acid. _ a _ . 

[0481] Trie solid plasticizers are the same as in the previously-described thermoplastic resin composition 1 described 
in the present invention. 

(MOT in the present invention, the solid plastictzer is employed in combination of at least two kinds of compouno 
groups of four kinds of compound groups of the (i)-(iv). As the embodiments thereof, there are enumerated (1) a com- 
bination of the muHiester compound (i) with the phosphorus compound (iia). <2) a combination of the multiester com- 
pound (i) with the diester compound (Hia), (3) a combination of the multiester compound CO with the 
dicydohexylphthalate frv). (4) a combination of the phosphorus compound (iia) with the diester compound fma). (5) a 
combination of the phosphorus compound (iia) with the dicydohexylphthalate (iv), (6) a combination of the dieter com- 
pound (ilia) with the dicydohaxylphthalate Civ), (7) a combination of the multiester compound (0 with the phosphorus 
compound (iia) and the diester compound (Ilia), (8) a combination of the multiester compound © with the diester com- 
pound (iiia) and the dicydohexylphthalate (iv), (9) a combination of the phosphorus compound (ia) with the diester 
compound (Iia) and the dicydohexylphthalate (Iv), and <1 0) a combination of the multiester compound <i) with the phos- 
phorus compound (iia). the diester compound fj5a), and the dicydohexytphthalate frv). Of those, there is preferred a 
combination inducting compounds induded in at least two compounds groups of the three kinds of the compounds 
groups of the multiester compound (i). the phosphorus compound (iia). and the diester compound 
29 [0483] The compounds induded in at least two compounds groups of the tour kinds of the compounds groups are 
preferably employed in the amount of, tor example, 1 -99% by weight or so. particularly 5*5% by weight or so and, 
above all. 5-80% by weight or so with respect to total solid plastidzere. 

[0484] In the present invention, the content of the solid plasticaer in the delayed-tack layer is. for example, 30-1000 
parts by weight, preferably 100-1000 parts by weight more preferably 150-900 parts by weight, and particularly 200- 
so 800 parts by weight or so based on 100 parts by weight ol the thermoplastic resin. In the case that the content of the 
solid plastidzer is less than 30 parts by weight, sufficient tackiness is not occasionally produced in heating and. n the 
case off more than 1000 parts by weight, cohesive force towers, resulting in that adhesive strength is not occasionally 

produced. . _ ■ 

[0485] In the shrink label of the present invention, since different kind of compounds included in the above^descrtoed 
35 specified compounds groups are employed in combination of a plurality off kinds as the solid plasticaer for allowing* 
contain in the delayed-tack layer, those are readily plastidzed by being melted at a sticking temperature off the label, 
and recrystaUizatton of the solid plastidzer is delayed, resulting in that a hi*i transparency and adhesive abilityare 
maintained over a long time of period. Rx that reason, it can be firmly and stably stuck on a vessel, etc. such as a bottle 
tor a long time off period* 

40 [0486] In the present invention, other sofid plasticizers except the above-descrtoed ones may be optionally employed 
within a range in which an effect in the present invention is not deteriorated. As the other solid plasticizers to be coem- 
ployed. there are enumerated the same compounds as in the thermoplastic resin composition 1 of the present invention 
described hereinabove. . _ 

[0487] As a tacWffier constructing the delayed-tack layer, the same ones described hereinabove can toe employed. Tne 

45 tackHier may be also employed in combination of two or more kinds. 

[0488] The content of the tacWffier in the delayed-tack layer is not particularly limited, and it can be appropriately 
selected according to the combination of the thermoplastic resin with the sdid plastidzers. In usual, rt is preferably 
employed the amount of 10-600 parts by weight, and preferably 20-500 parts by weight based on the 100 parts by 
weight of the thermoplastic resin. 

so [0489] In the delayed-tack layer, within a range In which properties are not deteriorated, the re ma y be added usual 
additives such as. tor example, an auxiiary tor f im-tonrting, a detoarrting agent, a coatabilrty improver, a thickener, a 
lubricant a stabiizer (an antioxidant, an ultravidet ray absorbent, a thermal stabilizer, etc.). an anti-static agent, andan 
anti-blocking agent (inorganic f Biers and organic fillers), etc. As the auxiliary for film-forming, the prevtoudy-descrtoed 
ones can be employed. > 

66 [M90] The delayed-tack layer can be formed by coating the thermoplastic resin composition containing the thermo- 
plastic res* the solid plasticizers, and the tacWffier on the shrink film. For example, the delayed-tack layer can be 
formed by coating a water-based composition in which the thermoplastic resin is dispersed in water, or by coating after 
dissolving the thermoplastic resin, etc. in an organic solvent and. or by coating after thermally melting the thermoplastic 
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resin, etc. Of those, there is preferred a method of coating a water-based composition in which the thermoplastic resin 
is dispersed in water. 

[0491 ] In the previously-described water-based composition, a dispersant to be employed for dispersing the thermo- 
plastic resin is not particularly limited, and there can be enrployed any one of an anionic-based. a cationic-based, and 
a nonionic-based dispersarrts which are conventionally publicly-known. As the anionic-based cSspersants, there can be 
enumerated carboxylates, sulphates, sulphonates, and phosphonates, etc Of those, an ammonium caiboxylate Is pre- 
ferred. As the nonionic-based dispersants, there can be enumerated a polyethylene glycol type and a polyvalent alcohol 
type ones, etc. 

[0492] As a method for preparing the previously-described water-based composition, there can be also employed a 
variety of methods which are conventional publicly-known. For example, as the preparation method, there are enu- 
merated a method in which respective components constructing a delayed-tack layer are in advance mixed, and then, 
dispersed in water, a method in which a solid plasticizer is dispersed in a thermoplastic resin emulsion and a tackHier 
emulsion, respectively, followed by mixing thereof, a method in which a solid plasticizer is dispersed in water, followed 
by mixing a thermoplastic resin emulsion and a tacWf ier emulsion with the dispersed liquid. As a method tor dispersing 
the solid plasticizer into the emulsion or water, there can be exemplified a method in which a molten solid plasticizer is 
dispersed, a method in which a solid plasticizer is dispersed while finely-powdering, and a method in which a finely- 
powdered solid plasticizer is dispersed, etc. 

[0493] It is to be noted that the thermoplastic resin emulsion may be even prepared by an emulsion polymerization 
and, further, It may be also prepared by emulsifying optionally using an additive alter obtaining a polymer by other meth- 
ods except the emulsion polymerization. For example, a thermoplastic resin emulsion can be prepared by emulsifying 
while adding water after adding an additive (tor example, an emulsifier, pH-regulator, and add, etc.) to an organic solu- 
tion containing a polymer polymerized under the presence of a water-soluble organic solvent (an alcohol, eta such as 
isopropyl alcohol), and then by removing the organic solvent 

[0494] In the solid plasticizer in the water-based composition, average particle diameter is preferably 0.5-20 \un or so. 
and more preferably 1 -1 5 jim or so. In the case that the average particle diameter is less than 0.5 |um. ft is anxious that 
a blocking resistance occasionally lowers or productivity lowers because of requiring a long period for crushing. In the 
case that the average particle diameter is more than 20 jim. a ooating surface become roughened, and it is anxious that 
a quality of a label lowers. 

[0495] As methods for coating the thermoplastic resin composition, there can be enumerated by, for example, a 
method in which there are used a roll coater, an air-knife ooater, a blade coater, a rod coater, a bar coater. a comma 
cater, a gravure coater, and a silk screen coater, etc. Thickness of the delayed-tack layer is, for example, 4-20 urn, and 
preferably 5-15 |im or so. 

[0496] In the shrink label of the present invention, aa a shrinkfilm which ie a base material, there can be employed a 
thermally-slrinkable plastic film which shows a thermally-shrinkable property to at least one direction, and which is 
publicly known and, for example, a polyvinytehloride; a polyolefine such as a polyethylene and a polypropylene; a sty- 
rene-based resin such as a polystyrene; a polyester such as a polyethylene terephthalate; and a monoaxially or biaxi- 
ally-oriented film oorrposed of a composite material thereof, etc. thickness of the shrinkfilm is, for example, 15-150 nm, 
and preferably 20-120 jim or so. 

[0497] In at least one surface of the shrinkfilm, a printing layer may be formed in which characters and designs, etc. 



[0498] The printing layer can be formed through printing by usual printing methods (for example, a letterpress printing, 
a planography. and a gravure printing, etc.). ^...^.^ 
[0499] Between the shrinkf flm and the delayed tack layer, a concealing layer may be formed. In the shnnk label having 
the concealing layer, in the case that it is applied to vessels, etc. already printed, unnecessary expressions can be con- 
cealed from the view which are directly printed on the vessels, eta The concealing layer can be formed by printing or 
ooating a composition containing a substance having a concealing property using usual printing methods or coating 
methods. For exairple, the concealing layer can be formed by printing a printing ink containing the substance having a 
concealing property, a vehicle (an oil, a resin, a solvent and a plasticizer, eta), and additives (wax and a surface active 
agent, etc.) using usual printing methods. 

[0500] As the substance having a concealing ability, there are enumerated, tor example, a white pigment such as tita- 
nium ©ode and zinc oxide, a black pigment such as cartoon black, a pigment such as a blue-colored pigment; and metal 
powder such as bronze powder, etc. The resin constructing the vehicle is not particularly limited, and there are enumer- 
ated, for example, natural resins (rosin, shellac, and gilsonite). natural resin derivatives (rosin derivatives, eta), and 
synthesis resins (a phenol resin, a ketone resin, a polyvinytehloride, a chlorinated polypropylene, an acrylic resin, a pol- 
yester resin, a polyamide resin, and a cellulose derivative, etc.), etc. There Is preferred the use of a resin which has an 
aflfciHy to the thermoplastic resin constructing a delayed-tack layer in order to prevent peeling from the delayed-tack 
layer on the concealing layer. The concealing layer may be formed by a plurality of layers. It is to be noted that in the 
case that a printing layer is formed on the surface of the delayed-tack layer side in the both surfaces of the shrink film, 
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the concealing layer is formed between the printing layer and the delayed-tack layer. Thickness of the concealing layer 
fc, tor example. 3-20 \im, preferably 4-15 urn or so. 

[050i] Further, in order to give metallic gloss, a metal-deposited layer may be formed between the shrink fOm and the 
delayed-tack layer. It is to be noted that in the case that a printing layer is formed on the surface of the delayed-tack 
layer in the both surfaces of the shrink film, a metal-deposited layer is formed between the printing layer and the 
delayed-tack layer. As metals for constructing the metal-deposited layer, there are enumerated, tor example, aluminum, 
chromium and ricks!, etc. The deposited layer is formed by, for example, a vacuum depositing method, an ion-plating 
method, and a spattering method, etc which are a usual method. Thickness of the metal-deposited layer Is. tor exam- 
ple, 0.01 -0.5 urn, and preferably 0.02-0.3 |im or so. 

[0502] Although the shrink label of the present invention may be even flat-state, it is often employed in a cylindrical 
shape in which the delayed-tack layer is employed as an inside. The shrink label of the present invention can be 
employed for, for example, a plastic vessel such as a so-called PET bottle, a glass vessel, and a metallic vessel, etc 
[0503] In the shrink label of the present invention, since the compounds contained in specified compound groups are 
employed in combination of at least two kinds of compounds as a solid pJastidzer to be contained in the delayed-tack 
fewer, tackiness can be readily produced by heating, and recrystallizatkxi of the solid plasticizer can be delayed, result- 
ire in that an excellent transparency and adhesive strength can be maintained for a long time of period. For that reason, 
it can be firmly and stably fixed on an article to be stuck such as vessels tor a long time of period. 

[Water-based resin composition and a water-based coating agent) 

[0504] There are Illustrated respective components tor copolymerization of resins which construct the water-based 
resin composition of the present invention. In the present invention, a poiymerizable unsaturated monomer (G) having 
a hydrolyzable silyl group is employed as one of the components for copdymerization. 

[050$] By the use of the monomer (G) as the components for copolymerization, the hydrolyzable siyl group acts as 
a crosslinkable functional group during forming a coating layer, and water resistance, solvent resistance, and adhesion 
in the coating layer can become improved. . . _ 

[0506] As the poiymerizable unsaturated monomer (G) having a hydrolyzable silyl group, there is enumerated, for 
example, the poiymerizable unsaturated monomer having a hydrolyzable silyl group represented by the forrmia (13) 
shown in the previously-described thermally- and pressure-sensitive adhesive 3 of the present invention. In the formu- 
lae, meanings of marks and examples of substituted groups are the same as in the above descriptions. 
[0507] The poiymerizable unsaturated monomer (G) having a hydrolyzable silyl group includes, for example, the com- 
pounds represented by the formulae (14)-(25) which are shown as a poiymerizable unsaturated monomer having a silyl 
group in the previously-described thermally-and presaure-eensitive adhesive 3 of the present invention. In the formulae, 
meanings of marks and examples of substituted groups are the same as in the above descriptions. 
[Q508] As the compounds represented by the previously-described formula (14), there are enumerated, tor example, 
vinyl tricNorosilane. vinylmethykfichlorosilane. vinyldimethyl chtorosilane. vinytmethytphenylchlorosilane. isopropenyl 
trichlorosOEfie, isopropenytmethyWichlorosilane, isopropenyl dimethylchlorosilane, and isopropenylmethytphenytahlo- 
rosilano, etc. 

[0509] As the compounds represented by the previously-described formula (1 5), there are enumerated, tor example 
alyttricHorosilane, allylmethylcfichlorosilane, and allyWimethylchlorosilane. etc. 

[0510] As the compounds represented by the previously-described formula (1 6), there are enumerated, for example, 
2-(meth)acryloxyethyltricrterosilane. 3-(meth)acryloxypropyl trichlorosilane. 2Hm^)acryloxyetriytmefriyi dchlorosi- 
Ifne, 3-(meth) ac^Gxypropytmethyl dichlorosnane, 2-(meth)acrytoxyethyltfmethy^ and 3-(meth)acrylaxy- 

propyldimethylchlorosilane, etc. 

[0511] as the compounds represented by the previously-described formula (1 7), there are enumerated, tor example, 
vinyKrimethaxyeflane. virwftriethoxysilane, vinyltributoxysilane. viny1tri(hexytoxy)silane. vinyttri(octytox^ vinyl- 
tri(decyloxy)silana virryltri (dodecytoxy)silane. vinyidimethoxymethylsiiane. vinyWietrx^xymethylsilane. vinytmxrtho^- 
drnethyisilane, vinytethoxycimethytsflBne, vinylbutoxydimethylsilane, vinytoiphenytethoxysilane, isopropeny- 
Itrimethaxysaane. isopmpenyfoiethaxysilane. isopropenyttributoxysHane. isopropenyttri(hexyloxy)6ilane. isopropenyl- 
trl(octyloxy)silane, lsopropenyttri(decylQxy)silane, IsopropenyltrltdodecyloxyOsllane, isopropenytdimetrwKymet^ 
isopropenyttiemoxymethyl silane, isopropsr^methoxydimethylsilan isopropenylethaxy dimethytsiiane. isopropenyl- 
biitoxydimethylsOane, and vinyltris(2-metrKxxyethoxy)silane, etc. 

[0512] As the compounds represented by the previously-described formula <1 8). there are enumerated, tor example, 
alyttrimethoxysilane. viriyldecyftrimethoxysilane. vinyloctyltrimethoxysiane. vinytphenyttrimethoxysilane. vinylphenyld- 
imethaxymethylsilane, vinylphenylmethoxydimethyl silane, isopropenylphenyltrimetrKXxysilarte, isopropenylphenyl 
dknethoxymethylsflane, and is<x3roper^phenylmetfKJxydimethyl silane, etc. 

[051 3] As the compounds represented by the formula (19), there are enumerated, for example, 2-(meth)acryloxyethyl- 
trimethoxysilana 2-(meth)acry1axyethyttriBthoxysilane. 3-(meth)acry»oxypropyl trimethoxysilane. 3-{meth)acrytoxypro- 
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pyhriethoxysflane. 3^meth)acrylQxypropylmethyldimethOKysilane. 3-(meth)acryloxypropyl diethoxysilane. and 3- 
(meth)acryloxypropyltns(2-^^ 

[05141 as the compounds represented by the previously-described formula (20), there are enumerated, for example. 
S-tallyloxycartoonyl-c-p^ 

rmSXS^rfanl 3 -<aJlylc*yca*ony^^ ^^^Tf^' 
ZZ^^^nyL^^p^rr^^Um, 3-Osoproper^etnyleneoxy ^nyt^nytene- 

SSror^ime^ethylsilane. andS-Osopropenylmethvleneoxvcarbor^^ 

raSS^IS the compounds represented by the previously-described formula (21). there are enumerated, for example. 
3-(vin^henylamiix))propyltrirnethoxysilane, 3-(vinylphenylamino) propyttriethoxysilane. 3-(vinytoemylamrM>p«pyttn- 

methoxv silane. and 3-(vinylbenzylarnino)propyltriethaxysilane, eta _ 

J^Lthecompoundsr^ 

fr[*inrt)henyleneirwthylen^ and S-fJsopicpeny^rjhenylenemethylenetethylen- 

^Wc^ndC^ed by the previous^esoribed formu* (23). there are enumerated^ exanple. 
2^oxy)ethyltrim e ^hoxysilane. 3-(vinylaxy)propyl trimethoxysilane, ^(vinylaxyjbutyltriethoxvstone. and 2-*oprope- 

iSrTZ^'n^'r^ese^ by the previous-described formu,a (24). there are e^erated. for example. 
3-(allytoxy)propyttrimethoxysilane. l<Haltyloxycarbonvl)decyl trimethoxysilane. 3-(iscprcpenylnie1hyleneoxy)propyl tri- 
methaxysilane, and lO-fisopropylmethyleneoxycartxanyOdecyl trimethaxysilane, eta. 

STaJS compoundTrepTeserted by the previously-described formula (25). there are enumerated l,tor ^example, 
3-[(meV)acrylaxyethyleneo)<y]lpropyltrimetrxD^lane and 3-l(meth)acryloxyBthvlenec^^^ 

Szo] Further, the polymerizable unsaturated monomer (G) having a hydrolyzable silyl » 
Sound having cSvtnyl group such as divinyldimethoxysilane, divinyldiethoxysilane. and dmnytd^-methox- 

i'oSi y) Tne polymenzable unsaturated monomer (G) having a hydrolyzable slyl gro^ may be employed solely or in 
combination oftvro or more kinds. A preferred monomer having a silyl group indudes for example, a vinyl-based mon- 
omer havina an alkoxysilyl group from a viewpoint of handling, economy, and control of side reactions, etc. 

3q ?SnnXpreSnv^ton at least one Kind of a polymerizable unsaturated monomer (H) having an ion*rmaMe 
Sb empfoyed as one of copolymehzable components for resins By the use ol the monomer <"> a 
component,Vpolymer obtained Includes the ion-formable group, resulting in that the polymer is readily en^stfled. 
[0523] As the ton-farmable group, there is enumerated a cation-formable group euch aa amino group and innde group, 
and an anton-formable group such as carboxyfic group. _ orr . Himolh 

ss 105241 Accordingly; as the monomer (H) having a cation-formable group, there are enumerated, for example, dimeth 
ylaminoethy. (mesylate. diethy.aminoethvl(meth)acrylate. dirnet^amino ^^^^S^^T 
ovKmeWacrylate, dimethytaminoethyl(meth)acrylamide, (meth)acryloyoxyethyl tnrneth^rrvr^.urnchlwxJ^ 
fme^ySS^thyl trimethylammoniummethosulphate, etc. Such the monomer (H) having a cat*nHOrmabie group 
mav be employed solely or in combination ol two or more kinds. , _ 

40 [05251 As the monomer (H) having an anion-tormable grot*, there are enumerated, for example, carboxye- 
Wl(meth)acrylate, ca*oxypropyl(meth)acrylate. vinyl carboxylic^ acids K^^^J^^^ 
acid, sorbic acid, maleic acid, itaconic acid, and cinnamic acid, etc.], vinyl sulphonc acids [vir^ Mphonw aod^allyl su- 
o^fcacid. vinyl toluenesulphonic acid. styrenesulphonic add. eta.], (meth)acrylic sulphoruc aads l(meth)acrylK: sul- 
pC^yTand (meth)acryiic s^hopropyl, etc.], and (meth)acrylamide euphonic acids [S-acrylam^^tt^rop^e 

«5 sulphonate, etc], eta. Such the monomer (H) having an arfon-tormaHe grot* may be employed solely or m combma- 

S^e^rie^twe^, a polymerizable unsaturated monomer (I) having a polydimefhyWtaxane structure * 
enXed as one 0 , polymerizable conponents for resins By use of the polymerizable unsaturated monomer (I) hav- 
fr*HlSy» there can be improved weatherabilrty and stain resistance in a compost 

so jJ^JJ*- tne prtymerizable unsaturated monomer (I), there is enumerated, for exanple, a vinyl-terminated or 
(methUryloxy-terminated polydimethytsnoxane represented by the formula (11) or (12) described below. 
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CH 3 CH 3 CH 3 
CH 3 -Si-0+-Si-04-Sl-R 
CH 3 CH 3 P CH 3 



(11) 



R:-CH-CH 2 



-(CH 2 ) 3 - 0-C-C=CH2 
0 CKj 



or 



-<CH 2 > 3 -0-C-CH=ai2 
0 



CH 3 

CH 3 -0^Si-0-J 



I 

CH 3 



Si-R 



(12) 



R:-CH=CH 2 . 



~{CR Z ).~Q-C-C=CH Z 
* li I 

0 CH3 



-<CH 2 ),-0-C-<H=CH 2 
* 11 



or 



(lnthelbrmula(11)or(12).Vteanlntegero11-1S) 

[0528] Of those, "p" is preferably 2-6. Further, the porymerizabie unsaturated monomer (I) having, a potydimethytsi- 
loxane structure can be employed 60tely or in combination of two or more Wnds. 

[0529] In the present invention, other polymerizable unsaturated monomer (J) is allowed tocopotymenze in adcWon 
to the previously-described polymerizable unsaturated monomer (G) having a hydroryzabie siryt group, the ptfymeriza- 
We unsaturated monomer (H) having an ion-formatole group, and the polymerizable unsaturated monomer <l) having a 
rwlydimetnylBiloxane structure. The other polymerizable unsaturated monomer (J) is appropriately selected from a van- 
ety of polymerizable unsaturated monomers which are already-known according to uses to which a resin composbon 

m530] ,et As such the polymerizable unsaturated monomer (J), there are enumerated, tor example. (itwUi)acryl to-based 
monomers, aromatic vinyls, vinyl esters, vinyls containing halogens, vinyl ethers (tor example, vinylethyiether. eto), 
vinyl ketones (tor example, methylvinylketone. etc.), ^heterocyclic compounds (tor example, an H ^^ ca ^ nl 
such as N-vinytpyrolidone and N-wnylimidazole, and vinyl pyridine, etc.). oleftrt-based monomer (for sample, ethylene 
and propylene, etc.). and an allyl compound (tor example, an ally! ester such as ally! acetate), etc The polymenzable 
unsaturated monomer (J) can be employed solely or in combination of two or more kinds. 

[0531] The (meth)acrylic-based monomers in the polymerizable unsaturated monomer <J) include, tor example. 
(meth)acrytates, (meth)acrylamides, and (meth)acrytonitrllee, etc _^ LL _,,'i JLJJL ,i.,>n ltf h 
[0532] The (meth)acrytates include, for example, an alky1(meth)acrytate per example. a<h. 18 alkyKmem)acn/ate such 
as methyl(meth)aerylate. ethyl(meth)acrytate. propyl(m8th)acrylate. isoprt>pyl(mem)acrylat* J^^ 8 "^- *°\ 
butyl(meth)acrvlatft t-butyl(meth)acrylate. hexyi(meth)aorylate. octyl(meth)acrylate. 2-etnylhexyi(mem)acn/ate. and 
lauryl(meth)acrylate, etc.], a cydoalkyl(mem)aery1ate [for example, cydohexy1(meth)acrylate. etc.], an aryKmem)acr- 
ylate [for example, pheny1(meth)acrytete, etc.], an aralkyl(meth)acrylate Por example. benzyl(rr^)acrytate, etc], a 
hydroxyalkyl(meth)acrylate [tor example, a riydrox r C M alkyl(rneth)acrylate such as 2-hydroxy6tr^meth)acrylate. and 
2-r^roxy|)ropyl(meth)acrylate, etc.], glycidyl(meth)acrylate. a o1a»cylaminoalkyXmeth)acrylate exarnple,.a dKH. 
^alkytarnino-Cs^alkyKmeth^crylate such as 2Kdlmetrrylarrirw)ethyt(rnem)acryiate and 2-(d.ethytam,no)ethyl 
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10 



16 



l^^C^^^^M^^ac^a^e such as N-o^oxyn^^acrytenadel. and d*ce- 
^™th)a«ylamde,ete. ( tor example, the (meth)ac.ylato [for wjmptoJjC,. 

ST 1 ' "E£ ^"^Kc-based monomers include, tor axamp.e a 
SSrLttJSl a hydroxy-ci^rnethjacrylate. glyc^Cme^acrylate. and a d^alkyUumx^ 

jffi^KSSn* inc.**. for axanpla, styrene, o-rnethytstyrene, and vinyl toluene, 
eSeT^n^e^ include, for example, vinyl acetate, vinyl propionate^nyl versale (VeoVa, etc.). etc The 

20 JSSrS the compound represented by the formula (27), for example. vinyHr.(acetyloxy)sl.ane and vinyW(acety- 

STTS c^^Te^eS by the .ormufa (28). for example, ^henoxysijane. 
°!r £ ^f^^erizable unsaturated monomer (J), In usual, a haid monomer [for example, rronomer com- 
[05411 As such We P™^' z ^"™^ ^ ^icn mere is formed a homopolymer having a glass transition 

mSatt of m. polymeria!* mmw «»riom« (H)»v«g "^^^SJSSw 
JST-m. rtw pcbrariablo w-UH- ""io™ « ««*•«" •«*»" •"»"" *" 
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resin solution obtained 

[0549] That is, the above-described respective copor/merizable components are mixed and copolymerized under the 
presence of appropriate solvents to obtain a copolymer, and the copolymer is dissolved or dispersed using an alkali (tor 
example, an alkyt amine such as triethyl amine, a cydic amine such as morphoine, an alkanol amine such as triethanoi 
amine, pyridine, and ammonia, ete.) or an acid [for example, an inorganic acid (tor example, hydrochloric acid and sul- 
phuric add, etc.) and an organic add (tor example, a caiboxylic add such as acetic add and propionic add, and suJ- 
phonlc arid, etc.)]. It is to be noted that polymerization operation may be even any one of a batchwise style and a 
continuous style. 

[0550] As the organic solvent to be employed in the solution polymerization, there can be enumerated, for example, 
an alcohol (for example, ethanol, isopropand. and n-butanol. etc), an aromatic hydrocarbon (for example, benzene, tol- 
uene, and xylene, etc.). an aliphatic hydrocarbon (tor example, pentane, hexane, and heptane, eta), a cydoaliphatfc 
hydrocarbon (tor example, cydohexane. etc.). an ester (for example, ethyl acetate and n-butyl acetate, etc.), a ketone 
(for example, acetone and methytethyiketone, etc.), and an ether (for example, diethyiether, <fioxane, and tetrahydro- 
furan, etc.), etc. The organic solvents may be employed solely or in combination of two or more kinds. As the organic 
solvents, there are usually employed an alcohol such as isopropanol, an aromatic hydrocarbon such as toluene, and a 
ketone such as methylethylketone, etc. 

[0551] Use amount of the organic solvent is not particularly limited and. for example, it can be selected from a range 
of the weight ratio (0.1/1-5/1), preferably (0.5/1 -2/1} or so of the organic solvent with respect to total amount of the 
potymerizaWe unsaturated monomers. 

[0552] in the Bolution polymerization, although polymerization may initiate by irradiation of an electron beam or an 
ultraviolet ray or heating, It is often Initiated using a polymerization Initiator. 

[0553] As the polymerization initiator, there can be exemplified, for example, an azo compound Por example, azcbi- 
sisobutylonitrile. 2 2^zobis(2,4<limethy1 valeroln'rtril e) . azobiscyanovaleric add, 2,2-azobis(2-amidinopropane)hydro- 
chloride. 2,2-azobis(2^imicfinopropane)acetate. etc.]. an inorganic oxide (tor example, persulphates such as potassium 
persulphate, sodium persulphate, and ammonium persulphate, hydrogen peroxide, etc.), an organic oxide por example, 
benzoyl peroxide, di-t-butytperoxkie, cumenhydroperoxide, di(2^haxyethy1)peroxydicartKm^ and a redox catalyst 
[tor example, a sulphite or a bisulphite (for example, an alkali metal salt and ammonium salt, etc.), a catalyst system 
composed of a combination of a redudng agent such as L-ascorbic acid and elisorbic acid, a persulphate (tor example, 
an alkali metal salt and ammonium salt etc.) with an oxidation agent such as a peroxide, etc.]. The pdymenzation ini- 
tiator can be employed solely or in combination of two or more kinds. 

[0554] use amount of the polymerization initiator can be selected from, for example, a range of 0.001 -20% by weight, 
preferably 0.01 -1 0% by weight (for example, 0.1-10% by weight) or so with respect to total amount of the polymertzaWe 
unsaturated monomers. 4 , _^ ^ _ 

[0555] Reaction temperature of the solution polymerization is. tor example, 50-1 50°C. and preferably 70-130 Cor so. 
Further, reaction time of period is, tor example, 1-10 hours, and preferably 2-7 hours or so. It is to be noted that a ter- 
mination point of the polymerization can be identified by disappearance of an absorption (1648 cm 1 ) by a double bond 
in infrared absorption spectra, or decrease of unreacted monomers using a gas chromatography. 
[0556] ft is to be noted that in the case that the polymer contains a cation ic group such as amino group, imide group, 
and a cation-formable group, a hydrcpWIic property is improved by the use of acids, resulting in that tie polymer can be 
readry dissolved or emulsified. As such the acids, there can be exemplified, for example, an inorganic acid (for example, 
hydrochloric acid, phosphoric add, sulfuric add. and nitric acid, etc.) and an organic acid por example, a saturated 
afiphatic monocarboxyfic acid such as formic add. acetic acid, and propionic add; a saturated aliphatic pdycarboxyiic 
acid such as oxalic add and art pic acid; an unsaturated aliphatic monocarboxylic acid such as (meth)acrylic acid; an 
unsaturated aliphatic pcsycarbaxytic add such as maleic add and itaconic acid; and an aliphatic oxycarbaxyfic acid 
such as lactic add and citric acid, etc.], etc 

[0557] In the case that the polymer contains an addic group such as caiboxylic group, the polymer t»n be readily 
dissolved or emulsif ied by the use of a basic compound. As such the basic compound, there can be induded an organic 
base (for example, an alkyl amine such as friethyiamine, a cydic amine such as morphoUne, an alkanol amine such as 
triethand amine, and pyridine, etc) and an inorganic base (for example, ammonia and a hydroxide of an alkali metal, 
etc), etc 

[0558] Use amount of the add can be selected from, tor example, a range of add/fcationic group=0.3/1 -1 .5/1 (molar 
ratio) or so with respect to total amount of the acidic groups. 

[0559] The polymer obtained by a solution polymerization can be emulsified under the presence or the absence of 
organic solvents. 

[0560] In the case that the polymer is dissolved or emulsified under the presence of organic solvents, a water-soluble 
organic solvent (tor example, an alcohol such as isopropanol) is often employed as an organic solvent in the case that 
the pdymer was emulsified under the presence of organic solvents, the organic solvent may be even removed by evap- 
oration, etc after emulsifying, and an emulsion may also contain the organic solvent. It is to be noted that in the case 
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that the organic solvent is removed before emulsifying the polymer, an organic solvent (a ketone such as methylethyl- 
ketono) having a low boiling point is occasionally employed. 

[0561 1 In the case that the polymer obtained by a solution polymerization is emulsiied under the presence ol organic 
solvents, it can be emulsified by adding water after adding an additive (for example, an emulsifier, a pH regulator, and 

5 an acid, etc.) to the organic solution containing the polymer. In the case, it is preferred to gradually add water by drop- 
ping. Emulsifying is preferably carried out at a low temperature, tor example, it can be selected from a range of not more 
than 70°C (for example, 5-70 *C). and preferably not more than 50°C or so (for example. 10-50°C). 
[0562] After having being emulsified by the addition ol water, removal of the organic solvents is often carried out at, 
for example, not more than 80*C (for example, 5-80«C) and an ordinary or reduced pressure (lor example, 0.0001-1 nor- 

10 ma! atmosphere or so). 

[0563] It is to be noted that in order to control a molecular weight of a polymer in the solution polymerization, there 
may be employed a chain transfer agent, for example, an alcohol such as catechol or phenols, thiols, mercaptans (for 
example, n-lauryl mercaptan, n-dodecyl mercaptan, t-dodecyi mercaptan, 3-mencaptopropyl trimethoxysilane, and 3- 
mercaptopropylmethyldimethoxysilane, etc). 
16 [0564] Average particle diameter of polymer particles in the water-based emulsion thus-obtained can be selected 
from a range in which dispersion stabiity and adhesion are not deteriorated, for example, 0.01-2 urn. preferably 0.1-1 
nm, more preferably 0.01-0.5 urn, most preferably 0.01-0.3 umorso. 

[0565] The water-based resin composition of the present invention may be a solution or a water-based emulsion (a 
water-based polymer emulsion). Since such the water-based resin composition is a water-based resin composition con- 
so structed without using a special crosslinked resin such as a crosslinked product of an acrylic silicone oligomer having 
a hydrolyzable altacysilyl groups it is excellent in handling ability. Further, by the use of the water-based resin composi- 
tion, there is rare anxiety in air pollution, poisoning, and a fire, etc. and, moreover, there can be obtained a coating hav- 
ing excellent workability. 

[0566] Further, in the water-based resin composition of the present invention, there may be optionally added a variety 
25 of additives, for example, a fluorine resin, a silicone resin, an organic sulphonic acid salt compound, an organic phos- 
phoric acid salt compound, a lubricating substance such as an organic carboxylic acid salt compound, an antioxidant, 
an ultraviolet ray absorbent a stabilizer such as a thermal stabilizer, a radical scavenger, a delustering agent, an anti- 
static agent a plasticizer, a thickener, and a defbaming agent, which are publicly-known. As described hereinabove, 
there can be prepared a water-based coating agent in which a water-based resin composition is employed. 
so [0567] Since the water-based resin composition of the present invention is constructed as described hereinabove, it 
is excellent in water resistance, solvent resistance, and adhesion to a base material, and it is also excellent in weather- 
abiity and staining resistance. Accordingly, the water-based coating agent in which a water-based resin composition Is 
employed is suitable as an under coating, an over coating, a clear coating, and a lining for a variety of material* 

as [Coaling composition] 

[0568] There is illustrated a copolymer by which core components are constructed in a core/shell type water-based 
emulsion in the coaling composition of the present invention. 

[0569] A poiymerizabie unsaturated monomer (K) is represented by the following formula (XXXI). 

40 CH^CXR^COOR 32 (XXXI) 

(in the formula, R 31 is a hydrogen atom or a methyl group, and R 32 is an epoxy group or a substituted alkyl group having 
a equivalent group to an epoxy group) 
45 [0570] The epoxy group or the substituted alkyl group having a equivalent group to an epoxy group which is fr* is 
not particularly limited and, for example, there are enumerated groups represented by the formulae (31), (32), and (33) 
described below. 
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R 33 
1 

CH 2 -C-Ql2 
I I 
OH X 



(31) 



CHa-t - CHa 
0 



-0..-0 



(32) 



(33) 



[0571] In the formulae. Ft 31 is a hydrogen atom or a methyl group, and X is a halogen atom such as fluorine, chlorine. 

[SwStne polymerizable unsaturated monomer (K) which can be readily obtained, there are ^"pacifically enu- 
merated g^ddytmethacrytate. glycldytethacrylate, p-methytglycidyl methaoryiate. (3,4^^r^)nr^methacrytate, 

and 3<hlcro^-rydroxypropylmemacrylate, eta . 

[0573] The epoxy group or the equivalent group to an epoxy group m the pojymenrable unsaturated monomer^*) 
reacts with carboxylic group of the copolymer in the shell components, and can form a crosslinked structure. 
[05741 The polyvalent epoxy compound (L) is a compound having at least two epoxy groups in the molecule. For 
example, there me enumerated glyddylethers such as bisphenol A diglyddylether, bisphenol A, 
dyiether. bisphenol F diglyddylether. bisphenol F dJ-§-methylg1yddytether. a brominated bisphenol A <*hfddylether. 
tiSS^^ resorcino. diglyddylether. a novotak d«lyc^e*er. apWenegly«l 

diglyddylether. glycerinetrigtyddylether. and pentaerythritol glyddylether; digfyodytesters such as dglyc^phttwlate. 
d^SrSrophthatetJInd an ester of a dimer acid; potyvalent 

ojjhenylmethane and triglyddyOsocyanurate: and an aliphatic epoxy resin such as an epoxidized po»ybutad.ene and 

rj057W^SoseI^^ are preferred bisphenol A diglyddylether. bisphenol A di-fwnethylgtycidYl ether, bisphenol F<ig- 
lycidylether. and bisphenol F di^n^thylglycidylether, etc.. which can be readily obtained. 

[05761 A residual epoxy group after production of a copolymer of Ihe polyvaient epoxy confound W reacts witn car- 
boxylic group in Ihe copolymer of the shell components, and can tormacrossfirted structure. 
105771 The above-described other polymerizable unsaturated monomers <M) which are copolymenzabte with the 
polymerizable unsaturated monomers (K> andtor the polyvalent epoxy compound (L) preferably indudeat lea* one 
selected Irom {methjacrylates. styrene or a styrene derivative, (meth)acrytanitrile, a vinyl monomer having an amde 

bond, a vinyl monomer having hydroxy! group, and a vinyl monomer having a eilyl group. lA . 

(05781 As such the (methjacrylates. there are enumerated alkyl <meth)acrylatss having a carbon number of ^""^aiw 
preferably 1-8 in the alkyl group. More preferably. mathyl{meth)acrylata. ethyl(meth)acrylate, propyl(rnelh)acrylatejn- 
butyl(meth)acrylate. isobutyl(mem)acrylate, t-butyl(meth)acrytate. pentyt(meth)acrytate, hexyl{meth)acrylate. 2-ethyi- 

hexyl(meth)acrylate, octyl(meth)acry1ate. isoocty1(meth)acry1ate, and cyc»ohexyl(m*th)3crytate. etc. ^ 

[05791 Of those, there are preferred roethyl(meth)acrylate. n-butyHmeth)acrylate, and 2-ethvf 16 xyl{meth)acrylate, ajxl 
cydohexyl(meth)acrylate. etc. in view of being capable of readily obtaining, and being excellent in copolymemabnity 
with other vinyl-based monomers. Further, those may be employed solely or "combination of ^<*™*^.. 
[05801 As styrene or the styrene derivative, there are enumerated styrene. o^methytstyrene. p-t-butywyrene. vmyroi- 
uene. and monochlorostyrene. etc. Of those, there are preferred styrene and a-mtrthylstyrene in view of bang capable 

of readily obtaining, and being excellent in copotymerizetoility with other vinyl-based mo. w>ii«if s. _ „ A 

[05811 As the vinyl monomer having an amide bond, there are enumerated, tor example, acryl amde. ™"»cryl 
amide, and a-ethyl acryl amide; an N-subetttuted acrylic amide such ee N.fWimetnylacryl amide, N.N-d.meth^ineth- 
acryl amide. N-methylacryl arride. N-methytmethacryl amide, N-niethylolacryl amide, and N-methylolmethacryl amde; 
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a dimer of an N-substiMted <meth)acryl amide such as methylenebis acryl amrie and m «^**T^^^ 
andTvinylpyrolidone, etc. a those, there are preferred acryl amide. mBttacrytam.de. N.N^im^hy^ amjde and 
rTN^iSmetnacryl amide in view of being capable of readily obtaining, andbemg excelent in copor/menzability 

with other vinyl-based monomers except the vinyl monomer having an amide bond. 

[0582] As the vinyl monomer having hydroxyl group, there ere enumerated, for example. hydroxye1t^mem)acrytate 

foS^T^^^Thaving a sii, group, there are enumerated, tor ^J^^^^ 
Snnethoxvethoxysilane. vinyftriethoxysiane. vlnynris-p-methaxyethoxysilane, Hmethjacrylc^ropy 
yS^rSSZ^ tWysilane, and Hmeth)acryloxypropy. ™W%^* n *> £ "J*** *£ 
are preferred r<meft)acryloxypropyl trimelhaxysBane and r(mem)acrvlaxypropyl tnethoxyalane. etc. ,n vew of b«ng 

caoableof readily obtaining, and stabiOty in an alkoxysilane group- . ^.. MnMr% 

ST Further, as the potymerizable unsaturated monomers (M). there can alsobeopfaonalty ^^^^J; 
vimTacetate, and butadiene, etc. in addition to the above<lescribed monomers wrthm a range in wh,ch the purpose of 

^^l!^^!^!^^^ conducting the core components Is composed of 5-50* by weight of 

pZSStte unsZated monomers (K) and/or the above^eecribed ««^ m 
™,l,n and 95.50% by weight of the above-described oolymerizable unsaturated monomers (M). In the case that 
:«SKlyvaW epoxy compound (L) are M«^££2SS. 
to ttw^olymsr Is few. and crossinked structure of the copolymer with cartooxyllc group Is tow ™° ^ 
IrinVSrinVof a coating layer. resuHIng in that adhesion is hard to be P^^ ^^^^l^i^ 
the (lO and/orthe (L) exceeds 50% by weight, there become worse an .muling slabJKy " h «£P™P"5£ 
^emulsion and a storage stabilty when storing the emulsion. The <K> and/or the (L) » preferably 5-20% by we.ght 
in consideration of the number of carboxylic groups in a copolymer for the shell components. 
[05861 Hereinafter, there is illustrated a copolymer by which the shell component are consmicted. 
2S ffi ATthe pOymerizable unsaturated monomer (N) having carboxylic groupsjor 

mTihLrvtic acid an a,s-unsaturated carboxylic acid such as maleic acid, a half ester product of male.c aod. funnaric 
LX^e^xo^ofSS add. itoconic acid, a half estor product of iconic ad* ^ f f*^TaS 
acid farther, a <^tooxyalkyl(meth)acrylate such as camoxyethyi(meth)acryi8te and 

an«terof a dicaiboxylic acid with a monohydroxyalkyl acrylate such as phthal.c monohydroxyethyl acrylate and suc- 

30 ^STS^^i^^ acrylic acid and methane acid In view C being capable of readily cbtotolng. 
nnri bftina excellent in copolymerlzabltty with other vinyl-based monomers. 

t^^^to^T^te^a^* monomers (M) which are copolymarizable with the polyr^able 
u^afarated monomers ^having carboxylic group, there are employed the same monomers as the prewously- 

35 SlnZpX^nvenlion. tbe copo*mer by which tbe she,, -rnpc^ msare ^^^^J^Z 
by Jght of the above^escribed porymerizable unsaturated monorners ^^^SSSSSSL S IsTes^ 
weightof the above-described porymerizable unsaturated monomers (M). In the case that the ^^'W'^™" 
£ by weight, the number of carboxyic group in the copolymer is few. there become worse an m******** 
40 wheApre^ring a core/shell type emulsion and a storage stabiSty when storing the emutaon. ^J^ 0 ^** 
ZZ+Z, T a. eooolvmer with eooxy groups is few in the shell components during curing of a coating layer. resuHmg 
?CadhSnS?a^to »JSEZ£**m. in the case that it is mixed with a water-sCublej M. g^ngis 
USSSSi oHL omsSSS in the case that the monomer (N, exceeds ^^^XT^SS^- 
becomes large in the coating layer, resulting in that water resistance becomes ^^ m °^ ™ » V"**** * 
30% by weight in consideration of the number of epoxy groups in a copolymer tor the core comments. 
[05911 The core/shell type water-based emulsion (O) employed in the present .nvenbon can be prepared, for example. 



so 



SB 



WW iSex^there is polymerized a copolymer by which the shell components are constructed, and the shell 
comoonent aTemSoyed as a polymeric disponent to emulsify and disperse respective Werner components for a 
cl^y^^Score components arioonstructed into water. toUowed by being synthesized through an emul- 
sion polymerization using a radical polymerization rVitiator. are can- 
[05931 In more detail, respective monomer components for a copolymer by wh.chthe shell cc^ne^a^con- 
Sucted thaUs. 2-50% by »£grrt of at least one kind of the (N) and 98-50% by weight of at least one tand of the M 
areXSSsd fn anappropriate solvent such as isopropy. alcohol under the ^^^^^^T^Z 
tiLtoVwhile agitating at40-90°C or sa After the polymerization, organic solvents are removed by heatingat ordinary 
Sassier reS pressure whiie neutralizing carboxylic groups derived from the monomer (N) by addrt.cn of. for 
example, an aqueous ammonia, etc to obtain a water-based copolymer tor the shel comconenta^^_^ 
p»S»q Subsequently, respective monomer components for a copolymer by which the core exjmponents are eon- 
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structed. that is. 5-50% by weight of at least one Kind of the (K) andtor at least one kind of the (L) and 95-50% by weight 
01 at least one kind of the (M) are allowed to emulsify and disperse Into water using the copolymer obtained as a poly- 
meric dispersant followed by being emulsion-polymerized under the presence of a radical polymerization initiator while 
agitating at 40<90*C or so. 

[0595] As the radical polymerization initiator, conventional ones can be employed and. for example, azobiasobutyto- 
nitrile, benzoyl parotide, and ammonium persulphate, etc. can be employed. Use amount of the radical polymerization 
initiator may also be appropriately selected. 

[Q596] Through such the reaction, a cross! inking ts caused between carboxylic groups In the shell components and 
epoxy groups in the core components to form a core/shell type structure. 

[0597] Further, in the preparation of the core/sheD type water-based emulsion <0), core/shell weight ratio preferably 
ranges in the core:sheH of 9:1 -1 :9. In the case that the core components exceed the range, it becomes difficult to main- 
tain an emulsion stability. 

[0598] On the other hand, in the case that the core components become less than the range, although the emulsion 
stability is sufficient since carboxytic groups become relatively more, water resistance and chemical resistance are apt 
to tower. The core/shell weight ratio preferably ranges in the core*hell of 8:2-23. 

[0599] Still further, in the present invention, a glass transition temperature Tg is preferably -40 to 1 00°C in a copolymer 
which constructs the core components, and a glass transition terrperatura Tg is preferably -40 to 100°C in a copolymer 
which constructs the shell components in the above-described core/shell type water-based emulsion <0) in view of a 
layer-forming ability In a coating layer and adhesion in a heating-cooling cycle. 

[0600] The glass transition temperature Tg ta a value calculated based on a formula by Toboteky described below. 
The value calculated based on the equation nearly agrees wfth an actual value. 

1/Tg=W 1 /Tg 1 +W 2 /Tg 2 + +W n /Tg n 

[in the formula, Tg is a glass transition temperature (K) of a copolymer, Tg 1( Tg2 Tg„ are a glass transition tem- 
perature (K) of a homopolymer of respective monomers 1 , 2 n, and W,, W 2 W n are weight fraction of respec- 
tive monomers 1, 2 n) 

[0601] Particle diameter in the core/shell type water-based emulsion <0) is appropriate in 0.01-1 |im or go. and pre- 
ferred in 0.03-O.8 |tm in connection with a mixing stability before the use of the emulsion (O). the water-soluble silicate 
(F), and compatibility in a layer state after coating. 

[0802] Hereinafter, there is illustrated the water-soluble silicate (P) represented by general formula (XXXI I), 

MgO-xSiOg (XXXII) 

(in the formula. M represents an alkali metal belonging to the 1 A group in the periodic table, and x is a value of 2.0-7.5). 
[0603] As the alkali metal M in the water-soluble silicate (P). Li, Na, and K are preferred. Further. V in the water- 
soluble silicate (P) is a value of 2.0-7.5. In the case that Y is less than 2.0, water resistance is poor in the coating com- 
position obtained and. on the other hand, in the case that Y exceeds 7.5, adhesion to a base material is poor in the 
coating composition obtained. A preferred value of V is 2.0-4.5. 

[0604] Further, in the present invention, the water-soluble silicate (P) is preferably of a complete aqueous solution 
state. Colloidal silicate is poor in a permeability into a base material and adhesion to a base material. Still further, the 
water-soluble silicate (P) may be also employed in combination of two or more kinds. 

[0805] The coating composition of the present invention contains the core/Shell type water-based ermilsion (O) and 
the water-soluble silicate (P) in the formulating proportion by weight ratio of solid ol (O).(P) « 10:1-1:10. In the case that 
formulating amount of the emulsion (O) is more than the range, although adhesion to an over coating becomes good, 
adhesion to an inorganic base material becomes worse. On the other hand, in the case that forrrudating amount of the 
emulsion (O) is less than the range, although adhesion to an inorganic base material becomes good, adhesion to an 
over coating becomes worse. Although a more appropriate formulating proportion depends upon the core/shell compo- 
nents in the emulsion (O) and the ratio thereof, ft is ol (0)<P) = 1 5-5:1 , and preferably of <0):(P) = 1 :5-1 :1 . 
[0606] The coating corrposHJon of the present Invention can be obtained by mixing the core/shell type emulsion <0) 
with the water-soluble silicate (P). In the case of mixing, there may be employed an auxiliary agent for f ilm-forming such 
as methylcellosolve, carbrtol, triethyleneglycol. and texand. Further, in the coating composition, there may be optionally 
mixed a defoaming agent a thickener, a freezing stabiBzer, a wetting agent, pigments, a water-soluble resin, and an 
auxiiary agent for penetrating, which are puWidy-known additives. 

[0507] tn the coating composition of the present invention, since misctoflrty is high between the corefeheB type emul- 
sion (O) and the water-soluble silicate (P), it is very excelent in storage stability before uses thereof. Further, since iras- 
cibility is good between both, a homogeneous state in the coating composition can be maintained at any one of a period 
of coating onto a base material and a period of forming a coating layer. Still further, adhesion can be improved by, lor 
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example, a crosslinWng structure formed by epoxy group in a polymer of the core components and carbcxylic group in 
a polymer of the shell components through baking ol the coating layer. As a result, adhesion to a base material is very 
excellent and. moreover, adhesion to an over coating is also very excellent. Accordingly, the coating composition of the 
present invention is particularly useful as a surface treating agent for a porous plate or a primer. 



[Examples] 

[0608] Hereinafter, although the present invention Is illustrated In more detail based on Examples, the present inven- 
tion ie not limited by the Examples. It is to be noted that the average particle diameter of the solid plasticizer is measured 
based on a median diameter by a laser diffraction type particle size distribution meter (LA-500 manufactured by Hortoa 
Seisakusyo. Ltd.). Further, "part" is -part by weight" so far as not being particularly provided. 

Preparation Example A1 

[Preparation of bie(ds^ i 3,5-tnmethylcyclohexyl)phthalate] 

[0609] A 2L glass-made 3 -necked flask equipped with an agitator was charged with 31 3 g (2.2 mol) of cis-3.3 f 5-tri- 
msthylcyclohexanol, 148 g (1.0 mol) of phthalic anhydride, and 1200 ml of toluene (a solvent), followed by allowing to 
react under the presence of 14 g (0.073 mol) of p-toluene sulphonic acid which is a catalyst while refluxing. Since water 
is produced with the progress of a reaction, it was distilled out ol a system. The reaction was earned out under a nitro- 
gen atmosphere. After 6 hours, since a determined amount of water was distilled out, the reaction was terminated. 
Reaction liquid was extracted using water, and water was removed from an organic layer using magnesium sulphate, 
followed by concentrating. 

[0610] 600 ml of methanol was added into a concentrated liquid, followed by crystallizing. A crystalline obtained was 
filtered, washed, and fried to obtain 350 g of bis(ds-3.3 ( 5-trimethyk^clohexyi)phthalale (a melting point of 93*C) which 
is a target product Yield is 84%. 

[Preparation of bis(trans^ I 3.5-trimethylcydohexyl)phthalate) 

[061 1 ] A 2L Qlass-made 3-necked flask equipped with an agitator was charged with 313 g (2.2 mol) of trans-3,3,5- 
trimethylcyclohexanol, 148 g (1 0 mol) of phthalic anhydride, and 1200 ml of toluene (a solvent), followed by allowing to 
react In the presence of 14 g (0.073 mol) of p-toluene sulphonic acid which is a catalyst while refluxing. Since water Is 
produced with the progress of a reaction, it was cf stilled out of a system. The reaction was carried out under a nitrogen 
atmosphere. After 6 hours, since a fixed amount of water was distilled out the reaction was terminated. Reaction Squid 
was extracted using water, and water was removed from an organic layer using magnesium sulphate, followed by con- 
centrating 400 ml of methanol was added into a concentrated liquid, followed by crystallizing. A crystalline obtained 
was filtered, washed, and dried to obtain 326 g of bi6(trans-3,3 l 5-trimethylcyctohexy1)phthalate (a melting point of 57*C) 
which is a target product. Yield is 79%. 

[0612] According to the above-described method for the preparation, there were prepared other mutti ester com- 
pounds such as bis(ds-3,3.5-trimetriylcyclohe^ (a melting point of 133"C). bis(trans-3,3,5-trimethylcy- 
clohexyl)terephthalate (a melting point of 103"C), bfe{3,5<limethyi-1^damantyl)isophthalate <a melting point of 88°C). 
bis(1-adamantyl)isophthalate (a melting point of urQ. and bis(3.5-dimethyl-1 -adamantyl)terephlhalate (a melting 
point of 176"C). 

Example A1 

(Preparation of a solid plasticizer) 

[0613] "mere were mfaced 100 parts by weight of bis(cis-3.3,5*imethylcyclohexy0pnthalate (a melting point of 93*C) 
as a soBd plasticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxyllc add) 
as a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average 
partide diameter of 2.2 ym to obtain a water dispersion liquid of bis(cis-3.3,5-trimethylcyclohexyi) phthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0614] A water-based emulsion of an acryic-based polymer (2-etriylhexylacrylate-meth^ acid 
copolymer having a glass transition temperature Tg of 28 , C) which is a thermoplastic resin, a water-based emulsion of 
a terpene resin which is a tackfier. and water were added to the water dispersion liquid of 1*8(06-3.3, 5-trimethylcy- 
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clohexyitohthalate prepared as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain 
a thermally- and pressure-sensitive adhesive having a sdid content of 50% by weight. Formulating ratio herein is 26 
Darts by weirfit of the thermoplastic resin (the acry1io*ased polymer) and 17 parts by weight of the tackifier (the ter- 
pene resin) based on 100 parts by weight of the solid plasticizer [bis(cis*.3.5*r^ 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

roei5] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a polyethylene terephthalate film 
(hereinafter occasionally referred merely to "PET fUm") having the thickness of 25 pm which is treated by a corona <fis- 
charge using a barcoater so that a coating amount after drying becomes 12 g/m 2 . followed by drying at 70"C tor 2 min- 
utes to obtain a thermally- and pressure-sensitive adhesive sheet The thermally- and pressure-sensitive adhesive 
sheet obtained by coating on the PET film was cut into the size of width of 25 mm and length of 1 25 mm to prepare test 
pieces. The test pieces were heated at 1 20°C for 30 seconds to produce tackiness, and placed on a glass plate [Micro 
SWeGlass "White Green Polish" manufactured by IwaW Glass, Ltd.], followed by clicking through compressing with a 
rubber roll by making one round traverse while loading the weight of 2 kg to prepare test pieces for measuring an adhe- 
sive strength. 

Example A2 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0616] A water-based emulsion of a styrene-butacfiene-acrylic add copolymer (a glass transition temperature Tg: 
20°C) which is a thermoplastic resin, a water-based emulsion of a hydrogenated terpene resin which is a tackifier, and 
water were added to the water dispersion liquid of bts(cis-3.3,5*imethylc^ prepared in the Sample 

A1 followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having 
a solid content of 54% by weight Formulating ratio herein is 40 parts by weight of the thermoplastic resin (a etyrene- 
butadiene-acryfic acid copolymer) and 26 parts by weight of the tackifier (the terpene resin) based on 100 parts by 
weight of the solid plasticizer fois(cM.3.5*imethylcydo^ 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

ro617] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/rn 2 and a PET f im having the tWcknessof 
25 am which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/mr . 
followed by drying at 70°C lor 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to proAice tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaW Glass, Ud.] ( followed by 
sticking through compressing with a rubber roll by making one round traverse whSe loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A3 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[Q618] There were mixed 100 parts by weight of tfs(<^3.3.5^methylcydo^ (a melting point of 

133°C) as a solid plasticizer. 15 parts by weight of an anionic surface active agent (an ammonium salt of aporycarbox- 
yiic add) as a dispersant and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an 
average particle diameter of 2.6 urn to obtain a water dispersion Squid of bte(cte-3,3,5-trimethyK^ 
late. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0619] A water-based emulsion of an acrylic-based polymer (2-ethylhaxylacrylate-^^ hav " 
ino a glass transition temperature Tg of 30°C) which is a thermoplastic resin, a water-based emulsion of a rosin ester 
which is a tackifier, and water were added to the water dispersion liquid of bis(ds-3,3 i 5-trim€^cydohexyl) terephtha- 
late prepared as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- 
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and pressure-sensitive adhesive having a solid content of 52% by weight Formulating ratio is 1 7 parts by weight of the 
7SSSSZ resin (the acrylic-based polymer) and 26 parts by weight of Ihe UcWfier (the rosin ester) based on 100 
parts by weight of the solid plasticizer 0^ds-3.3,5-frime1hylcyck3hexyi)terephthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0620] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was ™ ***f ° 
fbaCk surface) of a single side-treated art paper having the density of 84.9 gAn 2 and a PET film having the thicknessof 
Mted* a corona OischargTusing a barcoater so that a coating amount attar drying ^^2g^, 
followed by drying at7(TCfor2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet The dermal V" 
frZ^re-lTnsrtive adhesive sheet obtained by coating on the PET film was cut info the size of wtfth * 25mm«nd 
7 1 25 mm to prepare test pieces. The test pieces were heated at 170-C ^ s «^^^^ 
and placed on a glass plate [Micro Slide Glass "White Green Polish' manufactured by Iwalo Glass, ^l.Wtowedby 

test pieces lor measuring an adhesive strength. 
Example M 

(Preparation of a water dispersion liquid of a solid plasttoizei) 

[06211 There were mixed 100 parts by weight of dlmentriylprrthalate (a m 

ISpartsby weight of an anionic surface active agent (an ammonium salt of apolycarboxvta ^^^^1^ 
80 parts S weight of water, and those were crushed using a ball mil until attaining to an average part.de diameter of 
25 |im to obtain a water dispersion liquid of dimenthylphtnalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[06221 A water-based emulsion of an acrylic-based polymer (2-ethyiiexylacrytete-styren«crylic acid copolymer hav- 
nTa alass transition temperature Tg of 30°C) which is a thermoplastic resin, a water-based emulsion of a rosm ester 
^ichteTtSe7ana3er were added to the water dfcpersion liquid of dimenthylphthalate prepared ^described 
Snabova Sal by agitating until attaining to a uniform liquid to obtain athermally-and pressure^ensitwa adhe- 
s^h^aS^oontent'of 53% by weight Formulating ratio herein Is 

(the acrylic-baaed polymer) and 26 parte by weight of the tecWf ier (the roain eater) based on 100 parts by w«ght of the 
solid plasticizer (dimenthylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces tor measuring an adhesive strength) 

[06231 The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on ***** 
KsurfaTe) (5 Single side-treated art paper having the density of 84.9 g/rn? and a PETfim hav,ng the thK^es* of 
25 urn which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 fl/m*. 
SloTX d^at 7?C for 2 minutes to obtain a thermally, and pressure-sensitive adhe^ve she^T^ Je^lhr- 
aW^re-sensitive adhesive sheet obtained by coating on the PETfiim was cut into the s*e of wfott 
Ztfh of 1 25 mm to prepare test pieces. The test pieces were heated at 1 70"C ^^^TS^^SS^ 
and Placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaJg Glass, Ud. , followed by 

test pieces for measuring an adhesive strength. 

Example A5 

i (Preparation of a water dispersion liquid of a solid plasticizer) 

[0624] There were mixed 1 00 parts by weight of dibonylphthalate (a melting point of 1 36"Q as a solid Pfizer. JJj 
parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxyl.c aod) as ***>«™^™ 
parts by weight of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.8 
5 (im to obtaki a water dispersion liquid of dibonylphthalate. 
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(Preparation d a thermally- and pressure-sensitive adhesive) 

p62S] A water-based emulsion off an acrylic-based polymer (2-ethylhexyiacrylate-styrene-aa^ acid copolymer hav- 
ing a glass transition temperature Tg of 30°C) which is a thermoplastic resin and a vinylacetate-based copolymer <a 
vinylacetate-ethytene copolymer having a glass transition temperature Tg of 7*0). a water-based emulsion of a terpens 
phenol resin which Is a tacWfier, and water were added to the water dispersion Mquid of dibonytphthaiate prepared as 
described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally-arid pressure-sen- 
sitive adhesive having a solid content of 50% by weight Formulating ratio herein Is 1 4.4 parts by weight of the thermo- 
plastic resin (the acryfic-based polymer), 3.6 parts by weight of the thermoplastic resin (the vinylacetate-based 
copolymer), and 26 parts by weight of the tacWfier (the terpene phenol resin) based on 100 parts by weight of the solid 
plasticizer (dibonytphthaiate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0626] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density oi 84.9 g/rn 2 and a PET f im having the tWdoiessof 
25 jim which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12cjfti r. 
fallowed by drying at 70*C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut Into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 170°Cfor 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish- manufactured by Iwaki Glass, Ud.], followed by 
sticking through compressing with a rubber roll by making one round traverse whBe loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A6 

(Preparation of a water dispersion liquid off a solid plasticizer) 

0)627] There were mixed 1 00 parts by weight of bis(4-t-butylcycloh exyQphthalate (a matting point of 1 1 6°C) as a soOd 
plasticizer. 1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylfc add) as a dis- 
persed, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
diameter of 2.6 jun to obtain a water dispersion liquid of bls(4^utyk^c^haxyl)prrthaJata 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0628] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrytate-stv^^ acid copolymer hav- 
ing a glass transition temperature Tg of 30*C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tacWfier, and water were added to the water dispersion liquid of b«s(44-butylcyctohex^ prepared 
as described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a solid content of 50% by weight. Formulating ratio herein is 17 parts by weight of the ther- 
moplastic resin (the acrylic-based polymer) and 26 parts by weight of the tacWfier (the terpene resin) based on 100 
parts by weight of the solid plasticizer [bis(4-t-buty1cydohexy0 phthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0629] The thermally- and pressure-sensitive adhesive prepared as descrfoed hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET f im having the trticknessof 
25 juti which is treated by a corona discharge using a barcoater so that a coating am^ 

followed by drying at 70 °C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut Into the size of width off 25 mm and 
length off 125 mm to prepare test pieces. The test pieces were heated at 140°C tor 30 seconds to prockice tackiness, 
and placed on a glass plate [Micro Slide Glass Ntfute Green Polish- manufactured by IwaW Glass. Ltd.]. followed by 
sticking through compressing with a rubber roll by making one round traverse whBe loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 
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Example A7 

(Preparation of a water dispersion liquid of a solid plastfcizer) 

[0630] There were mixed 100 parts by weight of kMs(trans^.3^-trimethylcyclohexy0terephthalate (a melting point of 
103°C) as a solid plastfcizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a pocycarbox- 
ylic acid) as a dispersant, and 80 parts by weight ol water, and those were crushed using a ball mill until attaining to an 
average particle diameter of 2.5 )xm to obtain a water dispersion liquid of Ws(trar»-3,3 t 5-trimeth^ 
late. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0631] A water-based emulsion of a styrene-butadiene-acrylic acid copolymer (a glass transition temperature Tg: 
20°C) which is a thermoplastic resin, a water-based emulsion of a hydrogenated terpene resin which is a tacWf ier, and 
water were added to the water dispersion liquid of bis(trans-3,3 I 5-trimethylcyclohexyl) terephthaterte prepared as 
described hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally-and pressure-sen- 
sitive adhesive having a solid content of 52% by weight Formulating ratio herein is 40 parts by weight of the thermo- 
plastic resin (the styrene-butadi ene-acrylic acid copolymer) and 26 parts by weight of the tacWf ier (the hydrogenated 
terpene resin) based on 1 00 parts by weight of the solid plasticizer [bls(trans-3 f 3,5^lmethylcyctohexy0terephthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces tor measuring an adhesive strength) 

[0632] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thicknessof 
25 jim which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m 2 , 
followed by drying at 70*C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 140°C for 30 seconds to produce tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by Iwaki Glass, Ltd.], followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A8 

(Preparation of a water Aspersion liquid of a solid plasticizer) 

[0633] There were mixed 100 parts by weight of bisP.S-dimethyM -adamantyOisophthalate (a melting point of 88*C) 
as a sold plasticizer. 1 5 parts by weight of an anionic surface active agent (an ammonium salt of a pdycarboxylic acid) 
as a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average 
particle diameter of 2.5 um to dbtain a water dispersion liquid of bis(3.5-dimethyH -adamantyl) isophthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0634] A water-based emulsion of an acryic-based copolymer (2-ethylheacylaciylate-metr^ 

acrylic acid copolymer, a glass transition temperature Tg: 28°C) which is a thermoplastic resin, a water-based emulsion 

of a terpene phenol resin which is a tackH ier, and water were added to the water dispersion liquid of bis(3,5-dimethyl-1 - 

adamantyOisophthalate prepared as described hereinabove, followed by agitating until attaining to a uniform iquid to 

obtain a thermally- and pressure-sensitive adhesive having a solid content of 53% by weight 

[0635] Formulating ratio herein is 27 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 27 

parts by weight of the tacWfier (the terpene phenol resin) based on 100 parts by weigjhtofthe solid plasticizer |bis(3,5- 

dimethyl-1 -adamantyl) isophthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0636] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 g/m 2 and a PET f flm having the thickness of 
25 jim which is treated by a corona Recharge using a barcoater so that a coating amount after drying beoomee 1 2 g/m 2 , 
followed by drying at 70°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet The thermally- 
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and pressure-senshivG adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 1 25 mm to prepare test pieces. The test pieces were heated at 1 20°C for 30 seconds to prochjco tackiness, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by hwaJd Glass, Ltd.]. followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A9 

(Preparation of a water dispersion liquid of a solid piastitizer) 

[0S37] There were mixed 100 parts by weight of bis(1-^mantyf)isophthalat© (a melting point of 141 Q Q as a sofid 
ptesticizer, 15 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dis- 
persed and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average particle 
diameter of 2.8 junto obtain a water dispersion Squid ol bis(l^damantyl)isophthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0638] A water-based emulsion of an acrylic-based copolymer (2-etriyIhexylacrylaiB-Btyrerie-acryttc acid copolymer, 
a glass transition temperature Tg: 30°C) which is a thermoplastic resin, a water-based emulsion ol a terpene pheno l 
resin which is a tacWfier, 2,2,4-trbnethyM ,3-pentanediol monoisobutyiate which ia an auxiliary agent tor film-forming, 
and water were added to the water dispersion liquid of Ws(1-adanf«rityI)l8oprithaJate prepared as descrtoed herein- 
above, followed by agitating until attaining to a uniform liquid to obtain a thermally and pressure-sensitive adhesive hav- 
ing a solid content of 50% by weight. Formulating ratio herein is 14 parts by weight of the thermoplastic resin (the 
acrylic-based copolymer), 28 parts by weight of the tactfier (the terpene phenol resin), and 4 parts by weight of the 
auxliary agent for film-forming based on 100 parts by weight of the solid plasticizer |^1-adamanty0isophthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0639] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density ol 84.9 g/rn 2 and a PET f im having the thickness of 
25 jim which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12gfrrr , 
followed by drying at 70°C tor 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. The thermally- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 1 80°C for 30 seconds to prockjce a pressure^ 
sensitive adhesive property, and placed on a glass plate [Wcro Slide Glass WhiteOreen Polish- manufactured by IwaW 
Glass, Ltd.], followed by sticking through compressing with a rubber rofl by making one round traverse while loading the 
weight of 2 kg to prepare test pieces tor measuring an adhesive strength. 

Example A10 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0640] There were mixed 95 parts by weight of bis(c*s%S,3,5-t!imeiri^ <a melting point of 93°C) 

and 5 parts by weigtrt of bis(trans^,3,5-trimethylcydohexyl)pm^ (a melting point of 57*C) as a solid plasticizer, 1 5 
parts by weight of an anionic surface active agent (an ammonium salt of a polycaitooxylic acid) as a dispersant, and 80 
parts by weight of water, and those were crushed using a ball mil until attaining to an average particle diameter of 2.8 
>tm to obtain a water aspersion liquid of bis(cis-3 1 3.5^metryk^^ and bis (trans-3.3.5-trimethylcy- 

clohexyQphthalatfr 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0641] A water-based emulsion oi an acrylic-based copolymer (2-ethylheKylaci7late-styrer>e-^yl^ acid copolymer, 
a glass transition temperature Tg: 30°C) which is a therrnoplastic resin, a water-based emulsion of a terpene phend 
resin which is a tackiier, and water were added to the water aspersion liquid of rjis(tis-3,3,5^metriyk^ 
late and tosCtrar^S.S.S-trimethylcyclohexyOprrthala^ prepared as described hereinabove, followed by agitating until 
attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive having a solid content of 52% by 
weight Formulating ratio herein is 14 parts by weight of the thermoplastic resin (the acrylic-based copolymer) arid 26 
parts by weight of the tacWfier (the terpene phenol resin) based on 95 parts by weight of Ws(cis^,3.5-trimethylcy- 
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dohexyOprithaJate and5 parts by weight of bis(t^-3,3.5^imeihyteydoh8xy0phthalate which are the solid plasticizer. 
(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[06421 The thermally- and pressure-sensitive adhesive prepared as deserted hereinabove was coated on asurface 
fS* surtaS) c5 a single sweated art paper having the density of 84.9 gAn* and a P™^"^^*** 
25 urn which is treated by a corona discharge usi ng a barcoater so that a coating amount after ^^^^J/ft^T'. 
followed by drying at 70«C for 2 minutes to obtain a thermally and pressure-eensrttve adhesive ^ e «V Th «* ierma1 ^; 
a^^reXriitlve adhesive sheet obtained by coating on the PET film was cut into the size of M <* 25"™ «* 
length of 125 mm to prepare test pieces. The test pieces were heated at 120"C 3« s^wds to, 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by fcvaki Glass. Ud-l. followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 Kg to prepare 
test pieces tor measuring an adhesive strength. 

Example A11 

(Preparation of a water dispersion liquid of a solid plasticizer) 

f06431 There were mixed SO parts by weight of bis(<^-3,3.5*imetrrylcydoheKyl)phthalate (a melting point of 93°C) 
and 50 parts by weight of dkydohexyltereptrthalate (a melting point of89°C)aaa solid plaattfzer, 15 parte by wdgh* 
ot an atonic surface active agent (an ammonium salt of a potycarboxylic add) as a dfepanant and f J*^* 
of water and those were crushed using a ball mill untfl attaining to an average particle diameter of 2.5 urn to obtajn a 
water dispersion liquid of bis(<*-3.3,5*imethy1cyclohexy1)phthalate and dicyctohexyl terephthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[06441 A water-based emulsion of an acrylic-based copolymer (2-ethylhexylacrytate-styrene-acrylic add copolymer, 
a glass transition temperature Tg: 30-C) which is a thermoplastic resin, a water-based er^lsio^ aMroger^ter- 
pene resin which is a tacWfier. and water were added to the water cfispensonlqurf °' ^^ 3 ^Tf ly1 ^ 
dohexyOprrthatete and dteydohexytterephthalate prepared as described h^ainabove. ^'f^^fj^^ 
attaining to a uniform liquid to obtain a thermally- and pressure-sens*** adhesive having asoid content of 54% by 
weight Formulating ratio herein Is 27 parts by weight of the thermoplastic resin ^^^^^^f?" 
parte by weight of the tacWfier (the hydrogenated terpene phenol resin) based ^n 50 parte ol b^oa^.S.S- 

trimethylcyclohexyO phthalate and 50 parte by weight of dcydohexytterephthalate which are the add plastozer. 

(Preparation of a thermally and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[06451 The thermally- and pressure-sensitive adhesive prepared as descnbed hereinabove was coated ™ a ^a** 
(b^surfal) of a single sbe-treated art paper having the density of 84.9 g/m 2 and a PET film ^^^^J 
25 urn which is treated by a corona discharge using a barcoater so that a coating amountafter dryn>gbecc^12£nrj. 
followed by drying at 50-C for 2 minutes to obtain a thermally- and pressurwensrtrve adhesive she^The thern^ly- 
and pressure-sensitive adhesive sheet obtained by coating on the PETfilm was cut into t he size of width of » m 
length of 125 mm to prepare test pieces. The test pieces were heated at120°Cfor30 ^co^ to prod^ tedar^ 
and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaW Glass. IJd.], toltowea by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

Example A12 

> (Preparation of a water dispersion liquid of a solid plasticizer) 

[06461 There were mixed 100 parts by weight of bis(3.5-dimethyt-1 -adamarrtyl)terephthalate (a mailing port of 
1 76'C) as a solid plasticizer. 15 parts by weight of an anionic surface active agent (an ammonium salt of a pdycarbox- 
vBc add) as a dispersant, and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an 
s average partde diameter of 2.8 urn to obtain a water dispersion Gqidd of bis(3.5-dimelhyl-1 -adarnantyl) terephthalate. 
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(Preparation of a Ihermally- and pressure-sensitive adhesive) 

T06471 A water-based emulsion of an acrylic-based copolymer (2-ethymexytacryl^^ 
Ka«d A c^^ 

P^by oftoe tackifier (the terpene ph**>l resin) based on 1 DO parts by we.ght of the sold plaster |b*(3,5- 
dimethyl-1 -adamantyl) terephthalate]. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

followed Dy or ^ hesiva sheet obtained by coating on the PET film was cut into the s.ze of width of 25 mm and 

test pieces for measuring an adhesive strength. 
Comparative Example A1 

(Preparation of a waler dispersion liquid of a solid plasticizer) 

raesoi There were mixed 100 partsby weightof dicydohexylphthalate (a melting poirrt of ^ 

2.2 |im to obtain a water dispersion liquid of dicyclohexvlphthalate. 
(Preparation of a thermally- and pressure-sensitive adhesive) 

mail A water-based emulsion of an acrylic-based copolymer (2-ethylhexylaayiate^ethylmetoa^crylate-acrylic acid 
Svmi £SS SpeSure Tg: 28-Q which is a thermoplastic resin, a water-based emuteon of a ter- 
copolymer, ai ™*^3^ " t0 fte dispersion liquid of dicyclohexylpfrthalate prepared 

^^^S^^^X^^ to a uXm liquid to obtain a ther^.,y-^ pressure- 

ferSadtS^ga^^ oonTenf of ^^^^^^^^^^Xo 
« moplastic resin (the acrylic-based copolymer) and 17 parts by we.ght of the tackifier (the terpene resin, oaseo on iw 
parts by weight of the solid plasticizer (dicydohexytphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces tor measuring an adhesive strength) 

« m6S2] 7*e thermally- and pressure-sensitive adhesive prepared as described C ^ °^ U ^ 

Esurfacd. ofadnole side-treated art paper having the density of 84.9 gmr 2 and a PETflm having wethKknessof 
£Z °Z I co^aXftaraeTsing a barcoater so that a coating amount after drying becomes 12 g/rn 2 . 
^^^T^C^T^^ZSb thermally- and pressure-sensitive adhesive sheet. The*ermal*. 
followed by drying at 40C K ' r . * ™ *^nedbv coatiro on the PET film was cut into the size of width of 25 mm and 

Sgthroi^h pressing 

test pieces for measuring an adhesive strength. 
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Comparative Example A2 

(Preparation of a thermally and pressure-sensitive adhesive) 

[06531 A water-based emulsion of a stvrene-butadiene-acrytic acid copolymer (a glass ti^siti^ temperature To: 
28'C) which tea thermoplastic resia a water-based emulsion of a hydrogenated terpene resin which teatadtflar and 
water were added to the water dispersion liquid of dteydohexy^hthalate prepared ^^•P^^fTS!. - 
.owed by agitating until attaining to a uniform liquid to obtain a ^^^ZT^^^^^J^!^ 
content of 52% by weight. Formulating ratio herein is 40 parts by weight of the thermoplastic rean ^e s^e-butadi- 
ene-acryiic add copolymer) and 26 parts by weight of the tacWfier (the hydrogenated terpene resm) based on 100 parts 
by weight of the solid plasticizer (dicydohexylrjhthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces for measuring an adhesive strength) 

[0654] The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on aeurfaee 
(back surface) of a single side-treated art paper having the density of 84.9 g/m? and a PETflm havmgthe *K^essof 
25 urn which is treated by a corona d>scharge using a barcoater so that a coating amount after drymg l >f 0 ^ 12 * 'T ' 
followed by drying at 40»C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet Ttw mermaiiy- 
and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut Into the size of width of 25mm and 
20 lenoth of 125 mm to prepare test pieces. The test pieces were heated at 120»C for 30 seconds to produce tachnesa. 
a^dSaced f o^TgSss 5aTe [Micro Slide Glass "White Green Polish- manufactured by IwaJd Glass, ^followed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg to prepare 
test pieces for measuring an adhesive strength. 

25 Comparative Example A3 

[0655] A water-based emulsion of an acrylic-based copolymer (2-ethylhexyiacrylate-styrene-acrylic add ax^ymer. 
a glass transition temperature Tg: 30-C) which is a thermoplastic resin, a water-based errwlston of a ros^ester which 
is a tacWfier and water were added to the water dispersion liquid of dicydohexylpnthalate prepared in ttie Comparative 
so Example Al'. followed by agitating until attaining to a uniformly ^^^^^2 
sfve having a sold content of 52% by weight. Formulating ratio is 17 parts by weight of the £ erm fP^ r «" n . J" 
acrylic-based copolymer) and 26 parts by weight of the tacWfier (the rosin ester) based on 100 parts by weight of the 
solid plasticizer (cydohexyHJhthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet and test pieces tor measuring an adhesive strength) 

[06561 The thermally- and pressure-sensitive adhesive prepared as described hereinabove was coated on a surface 
(back surface) of a single side-treated art paper having the density of 84.9 grm? and a PET film havingthe »^essof 
25 nm which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/rrrS 
followed by drying at 40-C for 2 minutes to obtain a thermaDy- and pressure-sensitive adhesive * wrn ™*- 
and pressure-sensitive adhesive sheet obtained by coating on the PET flm was cut into <^ * 2 *"^ 
length of 125 mm to prepare test pieces. The test piecee were heated at 120-C s^nds toj ^^J 8 *™*; 
and placed on a glass plate [Micro Slide Glass -White Green Polish- manufactured by h^Olass. 
sticking through compressing with a rubber roil by making one round traverse while loading the waght of 2 kg to prepare 
tesl pieces tor measuring an adhesive strength. 

(Performance test) 
(Adhesive strength) 
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[0657] Test pieces for adhesive strength test were prepared, and then the test pieces were placed at an atoicsphere 
of 23*C and 60% RH for 1 day. and then an adhesive strength was measured at a tensile speed of 300 mrn/mmuteand 
a peeling angle of 180" using a tensie tester (Tension UCT-5T manufactured byOrientech. Ltd.). Results are shown in 
Table 1. 

(Hocking resistance) 

[0658] 4 layers of the thermally- and pressure-sensitive adhesive sheet obtained by coating on a single side-treated 
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art oaoer were laminated so that a gloss surface (surface) of the single side-treated art paper wasputirto csrrtact with 
HSm ^^c^urfaoe) on which the thermally- and pressur^sensitive adhesive is coated^i the Mb«l» 
^jSSi!S and an atmosphere of 55>C lor 24 hours, followed by equating a blockmg resstance according to 
the following standards. Results are shown in Table 1 . 



5: 
4: 

10 3: 
2: 
1: 

15 



It was peeled without a peeling resistance. 

It was peeled while sightly sounding when being peeled. 

tt was peeled while continuously sounding when being peeled. 

Ftoers of the paper were partially left on a pressure-sensitive adhesive layer when being peeled. 
Paper was broken by blocking. 



Table 1 






Adhesive strength(gf/25 
mm) 


Blocking resistance 


20 


Example A1 


1150 


5 




Example A2 


1350 


4 




Example A3 


1000 


5 


26 


Example A4 


1080 i 


5 




Example A5 


1100 


5 




Example A6 


1130 


5 




Example A7 


1300 


5 


30 


Example A8 


1150 


5 




Example A9 


980 


5 




Example A10 


1250 


4 


96 


Example A11 


1180 


4 




Example A12 


| 990 


5 




Comparative Example A1 


750 


1 




Comparative Example A2 


950 


1 


40 


Comparative Example A3 


1 530 


1 



rnesoi Rom the results of the Table 1 , it is confirmed that the thermaly- and pressure-sensitive adhesive sheets in 
« SfSJ^A^lTare more exceflem in adhesive strength and bioctono resistance compared to the pressure^en- 
sitive adhesive sheets in the Comparative Examples A1-A3. 

Example A13 

60 [06601 Using rate [F344/N(SPF), male, age in week at a period of experimentation: 42 days, Japan SL£, Ud.l, an Influ- 
ence of 4 kinds of phthalatee on testes was tested as described below. 

S»ii Itistobenotedthat10rats(n-10)per1 0™P were used in teste atrespec^ 

^ starvation was continued for 16 hours, and administration was conducted m ^J^^^^m n^aS £ 
feedinT^F-1 (manufactured by Oriental Enzyme Industries. Ltd.) was g, ven over 6 hours after the adm.nistrat.on. In 
ss relation to intake of water, Himeji municipal water was freely gfoen. 
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(Experimentation 1) 

[0662] 8 ml of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by YasWda Seiyaku. Ud.) i was 
added to 2 g of bis(cis^,3,5-trimetriy)cydoh8xy0phthalate (hereinafter, abbreviated as TMCOL-P"). followed by heat- 

f ing and dissolving at 100-C for approximately 30 minutes to prepare a TMCOL-P solution having 200mg/ml. Lkewise 
using dicvdohaxytphthalate (hereinafter, abbreviated as "DCHPl (manufactured by Wata Jun-yaku Kbgyo. Ltd.). a 
DCHP solution of 200 mg/ml was prepared. o^in, 
[06631 Further, 7.96 ml of an cOve oil of a pharmacopeia grade (Lot No. 998521 manufactured by Yos ^ s ^* u - 
Ltd ) was added to 2 g of bis(2-ethythexyl)phthalate (hereinafter, abbreviated as "OOP") (manufactured by Aldneh 

to Chemicals Industries. Ltd.). followed by mixing in a vortex to prepare a DOP solulion of 200 mg/ml. StiD further. 8.09 ml 
of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by >bshida Seiyaku. Ud.) was added to 2 gof 
dfoutybhthalate (hereinafter, abbreviated as "DBP"), followed by mixing in a vortex to prepare a DBP solution of 200 

rjD664] The phthalate solutions were prepared at a day for administration, and maintained at the temperature of 37°C 
is until immediately before administration. . ...... . 

[0665] Using thus-obtained respective solutions of TMCOL-P, DCHP. DOP. and DBP, a continuous administration (an 
oral administration) was conducted to rats at a dose ol 1000 mg/kg (5 ml/kg) for 7 days. , „. ,^ 

[0666] Administration of an olive oil alone was conducted as controls in place of the administration of the pntnaiatoe. 
[0667] During the continuous administration for 7 days, body weight was measured everyday, and at the next day (8th 
so day) of a final day. testes and epididymis were delivered to measure wet weight after decapitation and rental lot Wood. 
[0668] Further, the testes delivered was stained In a Boutn fixative (saturated picric acid: 1 5. formalin: 3. andgtaclal 
acetic acid: 1). After staining for 48 hours, the testes was twice washed with 70% ethyl alcohol, and it was errfoedded 
in paraffin and sliced, and then HE-stained to prepare an HE-stained sample and to conduct a histomorphologeal 
rctriGrVfll 

& roefigi As a result, although weight change was not signf icantty observed in groups of TMCOL-P, DOP. and DBP com- 
pared to groups of the controls, in a group of DCHP, there was observed a significant decrease in body weight to 92- 
94% at fourth day (p<0.05), sixth day (p<0.01), seventh day (JX0.05). and eighth day 0x0.05) after administration com- 
pared to groups of the controls. Further, in the case of TMCOL-P, DCHP. and DOP. although a significant decrease of 
testes weight was not observed compared to groups of the controls and. in the case of DBP group. « J^™**" 1 
so decrease (49%, p<0.001 ) of testes weight was observed compared to groups of the controls. However. In relation to the 
epididymis, a significant decrease in the weight was not observed in all the administration groups compared to groups 
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[0670] On the other hand, in relation to pathobiotogfcal retrieval of testes tissue, no change was observed in the testes 
tissue of all the administration groups of TMCOL-P compared to groups of the controls. However, in the groups of DCHP 
and DOP, a bilateral and unilateral denaturation and atrophia in semiferous tubule were observed in 4 examples anas 
examples, respectively. In the group of DBP. a grave change was observed in the testes tissue, and a biateraJand 
inflamed atrophia in semiferous tubule were observed in an the samples. Samples showing several pieces of atrophia 
in the semiferous tubule (+). samples showing a wide range of atrophia but not Inflamed (++). and samples showing the 
inflamed change (+++) were scored 1 point. 2 points, and 3 point*, respectively, to evaluate an influence level to the tes- 
tes. As a result, the groups of TMCOL-P, DCHP. DOP. and DBP were scored 0 point 0 point 5 points. 10 poarts. and 
26 points, respectively. 

(Experimentation 2) 

[06711 12 ml of an olive oil of a pharmacopeia grade (Lot No. 998521 manufactured by Ybshida Selyaku. Ud.) was 
added to 3 g of TMCOL-P, followed by heating and dissolving at100°Cfor approximately 30 minutes toprepare a 
TMCOL-P solution of 200 mg/ml. Likewise, using DCHP (manufactured by Wako Jun-yaku Kbgyo. Ltd.). a DCHP solu- 

mBm°Fur^u! iTwrnrofan olive oil of a pharmacopeia grade (Lot No. 998S21 manufactured by Ysshtaa Selyaku. 
Ud ) was added to 3 g DOP (manufactured by Aldrlch Chemicals Industries, Ltd.). folowed by mbdng In a vortex topre- 
pare a OOP solution of 200 mg/hn. Still further. 1 2.14 ml of an olive oil of a pharmacopeia grade (Lot No 998S21 . Yoeh- 
ida Seiyaku Ltd ) was added to 3 g of DBP. followed by mixing in a vortex to prepare a DBP solulion of 200 mg/mh 
[0673] The phthalate solutions were prepared at a day for administration, and maintained at the temperature of 37"C 

until immediately before administration. . 

[0674] Using thus-obtained respective solutions of TMCOL-P, DCHP, DOP. and DBP, a continuous administration (an 
oral administration) was conducted to rats at a dose ol 2000 mg/kg (10 ml/kg) to* 7 days. _ . . 

[0675] Administration of an oOve ofl alone was conducted as controla in place of the administration of the pnwaiatee. 
[06761 During the continuous administration for 7 days, body weight was measured everyday, and at the next day<8th 
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day) of afinal day. testes, epididymis, and liver were delivered to measure wet weight after decapitation and removal of 

As a restft although weight change was not significantly observedin me group ? ™^J-^^^. 
groups of the controls, in groups of DCHP, DOP. and DBP. therewas observed a '^SSlS^J^X 
compared to groups of the controls. The significant decrease of body weight in groups of DOP and DBP was observed 
£2JsarS p<0.01. respectively) at a period of fifth day after administration, and It continued to gradualy decrease 

until a final day (eighth day) in the experimentation. . . 

^678] Change of body weight at the final day of the experimentation in groups of DOP and DBP ^ 

and 83% hxO 01) respectively, based on 100% in the groups of the controls. In the group of DCHP, death was 

observed atfifth day after administration in one exampla In relation to conditions in a wtrolebody ^cetiierewere 

otaerved oitoerection. browning of hair, crouching, and asthenia, etc.. administration was stopped. However, at the 

S SSays. death was observed in two examples and one example, redely. 

in the group of DCHP decreased to a minimum value (75%, p<0.01) at the seventh day after adnwiistration. there was 

shown a tendency of recovery after that „n«, 0 „ m ,„ n »nr'up nop 

[Q679] Further, in relation to the weight of testes, a significant decrease was observed in all fre groups ofDCHP, DOR 

and DBP except TMCOL-P (86% none of a signiicant difference), and the decrease ^ ^^ ^^• 5 ^ 

(p^.01), and 38% (p<0.01) based on the weight of groups of the controls. 

weight of the epididymis as well as the weight of testes, a significant decrease was otaerved in all tte groups ofDCHP, 
DOP and DBP except TMCOL-P (81%. none of a significant difference), and the decrease level was 58%jp<0J>5), 
71%'fS 05V and3%(P<0.01) based on the weight ol groups of the controla. respectively. Besides, in relator to the 

atgS^ntinaease was observed In alMhe groups d '™*™>^"™f 
(111%. none of a significant difference), and the increase level was 131% (p<O.001). 175% <p<0.001). and 146% 
(p<0.001) based on the weight of groups of the controls, respectively. 

Example B1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

r06801 A water dispersion liquid of 1,4-cyctohexar>edimethanol bis(dtotanytohosphate) was prepared by nixing 100 
STLy ^c.M^hlanedirr^rno, bistdiphenylphosphate) (a melting point ^^J. a^dp!^ 
dzer. 15 parts by weight ofan anionic surface active agent (a polycarboxylic ammori-umsalt) which « ad.^ersai^ and 
Sparts byv*Sght ofwater, and by crushing until attaining to an average particle dtameter of 2.5 using a ball mill. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0681] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-methylm 

copolymer having a glass transition temperature Tg of S'O which is a thermoplastic r ^- a ^^^™*™* 

a teroene resin which is a tacWier. and water were added to the water dispersion liquid of 1.4-cyetohexan^methanol 

n^S p?e^^enerliveadhes W e having a solid content of 50% by weight. Formulating ratio herein * 26 parts by 
wSgVof*e1S^ resin (the acrylic-based polymer) and 17 parte* weight of the £**£t^*rpen* re*") 
based on 100 parts by weight of the soOd plasticizer (1 ,4-cydohexaned.rnelhanol b.s{diphenyiphosphate)]. 

(Preparation of a thermally- end pressure-sensitive adhesive sheet) 

r06821 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
STstrJe Sde^S ed ^SpThaving the density of 84.9 g/m* and a polyethylene terephthalate film (hereinafter. 
o^iSyreteJred merely to "PET film") having the thickness of 25 ^ c ^^ 
abarcoater so that a coating amount after drying becomes 12 g/m 2 . fallowed by drying at 40«C for 2 minutes to obtain 
i a thermally- and pressure-sensitive adhesive sheet 

Example B2 

(Preparation of a water dispersion liquid of a solid plasticizer) 

' [0683] A water dispersion Squid of resorcinolbis(di(2,6-dimethylphenyl)phosphat e ] was prepared by mbting 100 parte 
byweight of resc^Si8[dX2l<fimetr^eny.)phoephate] (a melting point 95«C ) wWch « aeo^aetidzen ISparte 



by weight of an anionic surface active agent (a poJycaiboxylic ammonium salt) which is a cfispersarrt. and 80 parts by 



79 



10 



16 



EP0989162A1 

weight of water, and by crushing until attaining to an average particle diameter of 2.6 um using a bafl rrtO. 
(Preparation of a thermally- and pressure-sensitive adhesive) 

f06841 A water-based emulsion of an acrylic-based polymer (2-ethyrexytecrytete-6tyrene-acryliG acid copolymer hav- 
ng a glass transition temperature of 5°C) which Is a thermoplastic resin, a water-based emulskm * * 
Sn which is a tackrfier. and water were added to the water dispersion (quid of resor«r«lbrsldK2.6^n™ethir^e- 
r^r^phate] prepared hereinabove, followed by agitating until attaining to a uniform DquW to cbtato am«maUy-and 
oTSa^sr^ adhesive having a solid content of 50% by weight. Formulating ratio herein is 26 parte by weight of 
the thermoplastic resin (the acrylic-based polymer) and 17 parte by weight of the taci^ (*e terpene phenol resin) 
based on 100 parts by weight of the solid plasticuer {resordno!b«s[c*(2,6^im«rv^nyl)pnosprtatel). 

(Preparation cf a thermally- and pressure-sensitive adhesive sheet) 

[06851 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (b^ surface) 
Single side-treated art paper having the density of 64.9 g/m* and a PET f Bm taring h «*^ 1 ^ 2 ?^* 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 gfttr 4 . toDowed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

so Comparative Example B1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[06861 A water dispersion liquid of dicydohexylphthalate was prepared by mixing 1 00 parts by weight cf dicydohex- 
« ytphthalate (a melting point of 65°C) which is a solid plasticizer. 15 parts by weight ot an anionic surface u^e^er* £ 
polycarboxylic amrnonhjm salt) which is a disperse*, and 80 parts by weight of water, and by crushing until attaining to 
an average particle diameter of 2.2 urn using a bal mill. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

W [06871 A water-based emulsion of an acrySobased polymer (2-etrrymexylacrytate-methylmethacrylate^ylic acid 
copolymer having a glass transition temperature Tg of 5-C) which te a thermoplastic ^ : *^^™^ n J* 
eterpene resin which is a tacWfier, end water were added to the water dispersion lquid of dicyctohexytohlhalate pre- 
pared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally a "*?™™£™*^ 

35 adhesive having a sold content of 50% by weight Formulating ratio herein « 26 parte by ^^J* ?TS£^ 
resinene acrylic-based polymer) and 17 parts by weight of the tacWfier (the terpens resin) based on 100 parte by 
weight of the solid plasticizer (dicyctohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

40 [0688] The thermally- and pressurensenative adhesive prepared hereinabove was coated on a surface (back ^rface) 
Saa/ngle side-treatS art paper havtog the density of 84.9 g/m* and a PET tarn ^^f^J^T^ 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 gAn 2 . followed by 
drying at 40°C tor 2 minutes to obtain a thermally- and presswe-sensitjve adhesive sheet 

45 

(Performance test) 
(Adhesive strength) 

eo [06891 The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET film was cut Wo toe 
s^Tof width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at ^ ^ M eec- 
ends to produce tackiness, and placed on a glass plate [Micro Sl.de Glass "White Green Potash iriariufactored by Iwata 
Glass. Ltd 1 followed by sticking through compressing with a rubber roll by making one round traverse whle loading toe 
wetaM of 2 kg The test pieces were placed at an atmosphere of 23«C and 50% RH for 1 day. and then an adhesive 

55 strength was measured at a tensile speed of 300 rrrrrvminute and a peeling angle of 1 80* using a tensile tester (Tensilon 
UCT-5T manufactured by Orientech, Ltd.). 
[06901 Results are shown in Table 2. 
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(Blocking resistance) 

muxi a of *e thermally- and pressure-sensrtive adhesive sheet obtained by coating on a single s^e-treated 

to the fallowing standards. Results are shown in Table 2. 

5: It was peeled without a peeling resistance. 

4: It was peeled while sightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Rbere of the paper were partially left on a pressure-serertive adhesive layer when being peeled. 
1: Paper was broken by blocking. 



Table 2 





Adhesive strenglh(gl/25 
mm) 


Blocking resistance II 


Example B1 


1250 




Example B2 


950 




Comparative Example B1 


650 





rn«wi Rom the results of the Table 2. it is confirmed that the thermal/- and pressure-sensitive adhesive sbeeteiri 
E5^ft7££> more excellent in adhesive strength and btocMng resistance compared to the 
pressure-sensitive adhesive sheets in the Comparative Example B1. 

Example C1 

(Preparation of a water dispersion liquid of a solid ptastkazer) 
EOS*] A^erd^ion^ 

40 S crushing unWattaining to an average parade diameter of 2.2 »«n using a ball ntf. 
(Preparation of a thermally- and pressure-sensitive adhesive) 

106941 A water-based emutsion of an acrylic-based polymer (2-^hylhexylac^e-melhylm^ha^e^crylte acid 
.LJ^^^l otes transition temperature of 5«C) which is a thermoplastic resin, a water-based emulsion of a 

so parts by weight of the solid plasticlzer (trimethylhydroqulnone diacetate). 
(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

a barcoater so that a coating amount after drying becomes 12 g/m* followed by drying atwuior* mrowe xo uro. 
a thermally- and pressure-sensitive adhesive sheet 
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Example C2 

(Preparation of 3 A5-trimethyk»techol diacetate) 

f06961 A 160 mhflask was charged with 10 got Amberlist 15 (manufactured by Organo, Ltd.) which is a strong ackfic 
on-axchange resin, 30 g ot kirtoisophorone, 46.4 g of acetyl chloride, and 160 ml of 1,2-dk*loroethane, followed by 
allowing to react at 85"C tor 6 hours. Reaction mixture was analyzed by gas chromatography and, ketoisophorone 
which is a raw material was completely consumed, and 3,4,5-trimethylcatechol dlacetate was produced m a yield of 
65%. The reaction mixture was filtered, and filtrate was concentrated. Residual product concentrated was recrystaHfced 
from a mixed solvent of ethyl acetateVhexane (volume ratio of 1M) to obtain a white adcufar crystal of 3.4,5^methyl- 
catechol cfiacetate (a melting point 1 20°C) (a yield: 36%). 

13 C-NMR(CDCIa)6: 168.5, 168.2, 139.7, 13a9, 134.6, 133.8, 130.1. 121 5. 20 A 20.3, 20.1. 15.6, 13.2 

MS (El*) m/z: 236 (M+). 194, 1S2, 137 

IR(Cffr 1 ):893, 1045. 1213, 1311. 1375, 1479. 1701. 

(Preparation of a water aspersion liquid of a solid plasticizer) 

[06971 There were mixed 1 00 parts by weight of the above-described 3,4,5-trimethylcatechol cfiacetate which is a solid 
plasticizer 15 parts by weight of an anionic surface active agent (a polycarboxylic ammonium salt) which is a disper- 
sal* and 'so parts by weight of water, and then by crushing until attaining to an average particle cSameter of 2.0 
using a bad mill to obtain a water dispersion liquid of 3.4,5-trimethylcatechol cSacetata It Is to be noted that an average 
particle diameter of the solid plasticizer was measured by a laser-diffraction type partde size distrtoution meter (LA-500 
manufactured by Horfca Seisakusyo. Ltd.). arxi it is desert by a median clameter. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0698] A water-based emulsion of an acrylic-based polymer (2-ethytiexylacrytate-styrene-a<^yl>c acid copolymer hav- 
ing a fllass transition temperature Tg of 5*C) which is a thermoplastic resin, a water-teased emulsion of a terpene-phe- 
nol resin which Is a tacWHer, and water were added to the water dispersion liquid of 3,4,5-trimethyicatechoi dlacetate 
prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sen- 
sitive adhesive having a solid content of 50% by weight Formulating ratio herein is 26 parts by weight of thethermo- 
plastic resin (the acryiic-based polymer) and 17 parts by weight of the tackifier (the terpene-phenol resin) based on 100 
parts by weight of the solid plasticizer p.4.5-trimethyicatechol dlacetate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0699] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back s urface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickness ^25|^which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m*, followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

; Comparative Example C1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[07001 A water dispersion liquid of dicydc^exytphthalate was obtained by mixing 100 parts by weight of cficyclohexy- 
, iphthalate (a melting point of 65'C) which is a solid plasticizer, 15 parts by weight of an anionic wrface^ve^ent (a 
polycarboxylic ammonium salt) which is a dispersant. and 80 parts by weight of water, and then by crusting until attain- 
ing to an average particle cSameter of 22 )um using a ballmill. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

5 [07011 A water-based emulsion of an acryfic-based polymer <2-etriylhexyiaayla^ acid 
copolymer having a glass transition temperature Tg of 5*C) which Is a thermoplastic resin, a water-based emulsion of 
a terpene resin which is a tacWfier. and water were added to the water dispersion liquid of dicyclohaxylphthalate pre- 
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pared hereinabove, followed by agitating until attaining to a uniform liquid to obtain afrermally^ pre^e^Ve 
SKT 0 having a solid content of 50% by weight Formulating ratio herein is 26 parts by weight * the therrnoptoto 
Snttne acrylic-based polymer) and 17 parts by weight of the tacWfier (the terpens reern) based on 100 parts by 
weight of the solid plastteizer (dtayclohexylphthalate). 

(Preparation ol a thermally- and pressure-sensitive adhesive sheet) 

niTMl The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface {back surface) 
Kng^Sd artpSpTLng the density o, 84.9 g^ and a PET «m 

is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m* followed by 
drying at 40"C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

(Performance test) 
(Adhesive strength) 

mrnai The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET film was a* into the 
So wkSn ££Z i aiSiSth of 125 mm to prepare test pieces. The test pieces were heated at ^t^Osec- 
c^s toWice tackiness, and placed on a glass plate [Mtero Side Glass -White Green H^™**?^™ 
S l^tollcwedbyeticWng through compressing with a rubber roll by making one round traverse wh.le loadmg^ tie 
S^tTi'ta ThTte* «* we^aced* an awosphere of 23'C and 50% RH for 1 day. and then an adhesive 

300 pe^, anoie of 180- using a tensBe tester (Tensiton 

UCT-5T manufactured by Orientech. Ltd.). 
[0704] Results are shown in Table 3. 

(Blocking resistance) 

[07051 4 layers of the thermally- and pressure-sensitrve adhesive sheets obtained by coating on ^n^eside-freat^ 
E2U wJelaminated so that a gloss surface (surface) ol the single side-treaty ^^^^^ STno 
^another surface (back surface) on which the thermally- and pressure-sensitrve adhesive « coated ^ the toaflng 
IrTw^Sht of 500 gt/cm* and an atmosphere of 55'C for 24 hours, followed by evaluating a blocking resistance accord- 
ing to the following standards. Results are shown in Table 3. 

5: It was peeled without a peeling resistance. 

4: It was peeled wrrile sightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Rbers of the paper were partially left on a pressure-sensitive 

1: Paper was broken by blocking. 



adhesive layer when being peeled. 



Table 3 





Adhesive strength(gf/25 
mm) 


Blocking resistance 


Example CI 


1180 


5 


Example C2 


1050 


5 


Comparative ExampleCI 


| 650 


1 



idtobi From the results of the Table 3. it is confirmed that the thermaly- and pressure-sensitive adhesive sheets in 
SrSam^cTaSS are more excelent in adhesive strength and blocking resistance compared to the pressure- 
sensitive adhesive sheets in the Comparative Example C1. 
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Preparation Exarrple D1 

(Preparation of a water dispersion liquid D1 of a solid plasticizer) 

[07071 There were nixed 1 00 parts by weight of bislra-aa.S^e^cydohexyOphthalate (a melting point ot 93'C) 
and 15 parts by weight of an anionic surface active agent (an ammonium salt of a pdycarboxyDc acid) as a dispersant. 
and 80 parts by weight of water, and those were crushed using a ball mill until attaining to an average ^e dameter 
of 2.2 jim to obtain a water dispersion liquid (a water dispersion Oquid D1 of a solid plasticizer) of bte(de^,3 < &-trimeth- 
yicydohexyOphthalate. 

Preparation Example D2 

(Preparation of a water cfispersion liquid D2 of a solid plasticizer) 

[07081 There were mixed 100 parts by weight of resorcinol bistcS^e^rmetr^e (a melting pojnt: 

95"C) and 15 parts by weight of an anionic surface active agent (an ammonium sail of a polycarboxytic aad) as a <fis- 
persant and 60 parts by weight of water, and those were crushed using a ban mill until attaining to an average particle 
diameter of 2.6 \im to obtati a water dispersion liquid (a water dispersion liquid D2 of a solid plasticizer) of resorcinol 
bis[di(2 ( 6^etr^heny0phosphate]. 

Preparation Exanrple D3 

(Preparation of a water dtepersion liquid D3 of a solid plasticizer) 

[07091 There were mixed 100 parts by weight of trimethythydroquinone ciacetate (a melting point: 1 09°CJ and 15 
parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxytic acid) as a dispersant and 80 
parts by weight of water, and those were crushed using a ball mfll until attaining to an average particle diameter of 22 
Ion to obtain a water dispersion liquid (a water cfispersion tiquid D3 of a solid plasticizer) of trirnethylhydroquinone dia- 
cetate. 

Preparation Example D4 

(Preparation of a water dspereion liquid D4 of a solid plasticizer) 

[0710] There were mixed 100 parts by weight of dicydohexylphthalate (a melting point 6S«C) and 15 parts by weight 
of an anionic surface active agent (an ammonium salt of a polycarboxyiic acid) as a dispersant and 80 parts by weight 
of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 urn to obtain a 
water dispersion liquid (a water dispersion liquid D4 of a solid plasticizer) of cScyctohexytpbthalate. 

Example D1 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[071 1 1 A water-based emulsion of an acrylic-based polymer (2-ethyftexyteCTylate-^ene-ec^ylic acid copolymer hav- 
ing a glass transition terrperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackHier, and water were added to the water cfispersion liquid of bfe(<^3,3,5^methylcydohexy1)phtrw^ 
and resorcinol bis|di(2 l Mimethylphenyl)phosphate] which are the solid plasticizers D1 and D2 prepared hereinabove 
in solid content ratio of 50:50, followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure- 
sensitive adhesive having a sold content of 47% by weight Formulating ratio herein is 17 parts by weight of the ther- 
moplastic resin (the acrylk>based polymer) and 26 parts by weight of the tacWf ier (the terpene resin) based on 1 00 
parts by weight of the 6o!id plasticizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0712] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface <back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a pdyethyleneterephthalate film (hereinafter, 
occasionally referred as a merely "PET fflm") having the thickness of 25 urn which is treated by a corona discharge 
using a barcoater so that a coating amount after drying becomes 12 g/m 2 . followed by drying at 40*C for 2 mmutBS to 
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obtain athermally- and pressure-sensitive adhesive sheet 
Example D2 

(Preparation of a thermally- and pressure-sensitive adhesive) 



10 



IB 



(0713, Awater*asedemu*on^ 
.^agtesstransrftontom^e^ 

which is a tackifier, and water were added to the ^^.^T°V^ . d > e, ate whicn are the solid plasfidzers 

(the terpene resin) based on 100 parte by we^htof Iheeoid plasticaer. 
(Preparatian of a thermally- and pressure^ensrBve adhesive sheet) 
(PTU, TbethermaUy-andpressure™ 

drylngatS-Ctor2 minutes to obtain a therrr«lly- and preesur«ens«ve adhesive sheet 



Example 03 

(Preparation of a thermally- and pressure-sensitive adhesive) 




40 



(Preparation of a thermally- and pressure-sensitive adhesive sheet) 



Corrparative Exairple 01 

(Preparation of a thermally- and pressure-sensitive adhesive) 



60 



66 



^riopaicuivn i wi ** ' # 

S^ta^aTand^S: ^2^22 ,*,u« (awater-based 

which is a tackier arwwaw were toll ^ ^ agitating until attaining to a uniform liquid to obtain a 

DA) of dicydohexylpMhalate prepared hereinabove, ' ^ faht Fo rmu |ating ratio herein ie 17 parte 

Abased on 100 parte by wei^tt of the eofid piastczer (dicydohexylpnthalate). 
(Preparation of a thermally- and pressure-sensitive adhesive sheet) 
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is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 gtoi 2 . followed by 
drying at 40*C for 2 minutes to obtain a thermally- and pressue-sensitivg adhesive sheet 

(Performance test) 

(Adhesive strength, transparency) 

107191 The thermally- and pressure-sensHlve adhesive sheet obtained by coating on ^^" m ^^^ * e 
sfee 3 width of 25 mm .and length of 125 mm to prepare test pieces. The test P^«^* * 
Zis to produce tackiness, and placed on a glass plate [Micro Slide Glass IMr Green p ^rr^^ 
Glass, lid ], followed by sticking through compressing with a rubber roll by making one round tra^whie toad&^the 
wS^2 i^The tesipieces were placed at an atmosphere of 23*C and 50% RH, and than an adh^ive sfrengtti was 
measured afa tensile speed of 300 mnVminute and peeling angle of 1 60° using a tensile tester ^f^^^^ 
ufactired by Oriertech Ltd.) after 1 day. 1 month, and 3 months. Furtrier. transparent Results 
are shown in Table 4. 

(Blocking resistance) 

[07201 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on 
art paper were laminated so that a gloss aurlaoe {surface) of the single side-treated ^^^ste^lnto confcrf 
with Mother surface (back surface) on which the thermally- and pressure-sensitive adhesive te coated, a^ the loading 
the weight of 500 gtfcm 2 and an atmosphere of 40«C for 24 hours, followed by evaluating a blocking resistance accord- 
ing to the following standards. Results are shown in Table 4. 



It was peeled without a peeling resistance. 

rt was peeled while slightly sounding when being peeled. 

It was peeled while continuously sounding when being peeled. 

Fibers of the paper were partially left on a pressure-sensitive adhesive layer 

Paper was broken by blocking. 



when being peeled. 





Adhesive strength (gW25m) 


Transparency 


Blocking resistance 




After 


After 






1-day 


1-month 


3 -months 


1-day 


1 -month 


3 -months 




Example D1 


1450 


1370 


1350 


Trans. 


Trans. 


Trans. 


5 


Example D2 


1520 


1480 


1400 


Trans. 


Trans. 


Trans. 


s 


Example D3 


1380 


1300 


1270 


Trans. 


Trans. 


Trans 


1 5 . 


Comparative Exam- 
ple D1 


960 


0 


0 


Trans* 


Opaque 


Opaque 


3 



35 



40 



SO 



[0721] f^m the results of the Table 4, rt is confirmed that the thermally- and pressure^eitjve^hesiviesh^m the 
Comparative Exarrple D1 changed to "opaque" and adhesive strength ended to become raro after 1 "™^f^se 
of crSallizaton of the solid plaster. On the other hand, the tberrnaijy- and ^^^^^^^^^ 
Examples D1-D3 maintain a high transparency and adhesive strength even after 3-months and. further, those are 
excellent In blocking resistance. 

Preparation Example E1 

(Preparation of a water dispersion liquid E1 of a solid ptastjdzer) 

[0722] "mere were mixed 100 parts by weight of resorcinol bis [di(2.6<lirrwrth^prienyl)phosphate] (a rneWngi point: 
95«C) which is a solid plasticizer, 1 5 parts by weight of an anionic surface active agent (an ammonium eaK °f apc4ycar- 
boxytic acid) which is a dispersant. and 80 parts by weight of water, and those were crushed using a ball mil until attam- 
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is 



Preparation Example E2 

(Preparation of a water dispersion llqukl E2 of a solid plasttdzer) 

SJ.asticizer.15 parts by weight of ^*^ e *^J™; a ball mill until attaining to an aver- 

r^txSo^ 

trimethylhydroquinone diacetate. 
Preparation Example E3 

(Preparalion of a water dispersion liquid E3 of a solid ptasSdza) 

Scteer 1 5 parts by weight of an anionic ^J2*2KSS3S S SS mill unti. attaining to an average particle 



hylphthalate. 
Example El 

(Preparalion of a thermally- and pressuresensitive adhesive) 



(Preparalion of a thermaiiy- w ~ - 

p., AwaterWemufconofanacr^^^ 

^Tglass transition ^^ eT ° ^^a^^SSSq^' bisKJKZ^in^^er^pnos- 
o which is a tacWfler. and water ^«^ to J^^J^J3^ E1 and E2 prepared hereinabove « sohd 
phete] and trimethylhydroquinone dacetate wtx* are ™ ^uniform liquid to obtain a thermally- and pressure- 
St wei** ratio of 50:50, ^^^Z^^^^^ ie 17 pbt* by weight ofthe th*r- 

as parts by weight of *e solid plasttazer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

pra* ^fherma^andpree^^^ 
40 of a single side-treated art paper ^"V^-S^ JicCsTol 25^ which is treated by a «xona discharge 
occasionally referred to as a ^^tS^T^M^ tfrn* Slowed by drying at 40«C for 2 minutes to 
using a barcoater so that a coaling ^"^J?^" 0 ^ 
obtain a thermally and pressure-sansttve adheave sheet 



Example E2 

(Preparation of a thermally- and pressure-sensitive adhesive) 



56 



(Preparafion of a thermaiiy- aw p>««*""- • 

^ Awate^emuf^ofane^ 
JrVaglasstmr^nterrpemt^eTgcrt^ 

which i 6 a tacWfier. and water wwe ^*^^SSrte which are the solid plasticizers E1-E3 prepared 
phate]. trimethylhydroquinone dace** ^^uSSS^X^ attaining to a uniform liquid to obtain a 
hereinabove in soSd corrtentweigWrabool 45^10 ^JS^SSfc by weight Formulating ratio herein is 17parls 

nssr«!e= 
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(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[07281 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET film having the thickn^^25M^cti 
is treated by a corona discharge using a barcoater so that a coating amount after drymg becomes 12 g/m*. followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

Comparative Example E1 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[07291 A water-based emulsion of an acrylic-based polymer (2^thytiexytecrytate-styren«crylic add copolymer hav- 
ng a glass transition temperature Tg of 25«C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
Which is a tacWfier. and water were added to the water dispersion liquid of dfcyclohexy^hthalate (the soUdplashazers 
E3) prepared hereinabove, followed by agitating until attaining to a uniform liquki to obtain a thermally-^ preewre- 
sensitive adhesive having a sold content of 50% by weight Formulating ratio herein is 17 parts by weight ofl the ther- 
moplastic resin (the acryliobased polymer) and 26 parts by weight of the tackifier (the terpene resn) based on 100 
parts by weight of the solid plastidzer (dicyciohexylphthalate). 

20 (Preparation of a thermally- and pressure-sensitive adhesive sheet) 

roTOOl The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (tack surface) 
of a single side-treated art paper havrig the density of 84.9 g/m 2 and a PET film having the thickness of25| N^wjch 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 1 2 g/m*. followed by 
25 drying at 40«C for 2 minutes to obtain a thermafly- and pressure-sensitive adhesive sheet 

Performance test 

(Adhesive strength, transparency) 

[07311 The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET fflm was cut into the 
size of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at IWttMMC; 
onde to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactored by IwaW 
Glass. Ltd 1 followed by sticking through compressing with a rubber roll by making one round traverse whie loading the 
weiahi of 2 kg. The test pieces were placed at an atmosphere of 23°C and 50% RH. and then an adhesive ^engtfi was 
measured at a tensile speed of 300 mnvVninute and peeling angle of 180° using a tensile tester (Tensilon UCT-5T man- 
ufactured by Orientech, Ltd) after 1 day, 1 month, and 3 months. Further, transparency was visually confirmed. Results 
are shown in Table 5. 

40 (Blocking resistance) 

[07321 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on the single side- 
treated art pier were laminated so that a glossy surface (surface) of the single side^reated art paper was^ht into 
contact with another surface (back surface) on which the ttiermally- and P^^^^f 1 ^^^^^^ 
45 atmosphere of 40'C and the loading weight of 500 gf/cm 2 tor 24 hours, followed by evaluating a blocking resistance 
according to the following standards. Results are shown in Table 5. 

5: It was peeled without a peeling resistance 

60 4: It was peeled while slightly sounding when being peeled. 

3: It was peeled while continuously sounding when being peeled. 

2: Fibers of the paper were partially left on the pressure-sensitive adhesive layer when being peeled. 

66 

1 : Paper was broken by blocking. 



so 
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Table 5 



18 



SO 




I Comparative 
lExampe 



[07331 In the Table 5, Trans, means "^P 8 ^ thether mally- and pressure-sensitive adhesive sheet in the 
l [0734 Fromthe results of the Table 5 rt * .^"^^eoded « become zero after 1 -month because 

Comparative Example E1 changed to °^ u « f"^^ J.^l pressure-sensitive adhesive sheets in the 

lent in blocking resistance. 
Example PI 



(Preparation of a water dispersion liquid of a solid plasticizer) 



25 



40 



anon or a www 

[0735I Thereweren^edlOOpartebyweigtt^^^^ 

SastWzer, 15 parte by we^ht of ^^^^JSSS^ using ate., mil. una. attaining to an aver- 
which >s acSspersant and 80 parte ^'f^^^^id of trimathyihydroquinone <*acetata 
age particle diameter of 2.2 junto obtain a w rt dlC yctohexylprrthalate (a matting P«rit^65C) 

nma On the other hand, there were mixed 100 parte ^^nwnium salt of a potycarboxylic 

ES. . «« ^TZZTZ^^^-^ «*■ * -« unf. attawng to 

a^e^S 

(Preparation of a thermally- and pressure-sensitive adhesive) 

^ Awa,er^eder™*onofane^^^ 
SSlai^nte^erat^eT^C)^ 

which ie a tacWfier. and water were added to the wa ' er °^^ ™red hereinabove in solid content weight rat» of 
^Ptthaimewhi^ 

5050. followed by agrtating until attaining to a unrtorm iiquu 

ing a solid content of 50% by weight. ^e thermoplastic resin (the acryic-based polymer) and 26 

jTbyweTg^r^ 

(Preparation of a thermally- axf pressure-sensitive adhesive sheet) 

. . -^^^^ wfl c mated on a surface (back surface) 

and pressure-sensitive adhesive sheet 



so 



Ck>mparative Example F1 
66 (Preparation of a thermally- and pressure-sensitive adhesive) 



[0740] A water-based emulsion of an 



88 



EP 0 989 162 A1 

ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene resin 
which is a tackifier, and water were added to the water dispersion liquid of d'tcydohaxytphthalate prepared in the Exam- 
ple F1 followed by agitating urrB attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive 
having a solid content of 50% by weight Formulating ratio herein is 17 parts by weight of the thermoplastic resin (the 

5 acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene resin) based on 100 parts by weight of the 
solid plastkaxer (dicydohexylphthalate). 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

10 10741] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface (back surface) 
of a single side-treated art paper having the density of 84.9 g/m 2 and a PET f Bm having the thickness of25 urn which 
is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by 
drying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

is Performance test 

(Adhesive strength, transparency) 

[0742] The thermally- and pressure-sensitive adhesive sheet obtained by coating on the PET fBm was cut Into the 
20 size of width of 25 mm and length of 125 mm to prepare test pieces. The test pieces were heated at 140°C for 30 sec- 
onds to produce tackiness, and placed on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaW 
Glass, Ltd.], followed by sticking through compressing with a rubber roll by making one round traverse wh3e loading the 
weight of 2 kg. The test pieces were placed at an atmosphere of 23°C and 50% RH. and then, an adhesive strength 
was measured at a tensile speed of 300 mrrVminute and peeling angle of 1 80° using a tensile tester (Tensilon UCT-5T 

6 manufactured by Orierttech, Ltd.) after 1 day, 1 month, and 3 months. Further, transparency was visually confirmed. 
Results are shown in Table 6. 

(Blocking resistance) 

so [0743] 4 layers of the thermally- and pressure-sensitive adhesive sheets obtained by coating on the single side- 
treated art paper were laminated so that a glossy surface (surface) of the single sid entreated art paper was brought into 
contact with another surface (back surface) on which the thermally- and pressure-sensitive adhesive Is coated, at the 
loading the weight of 500 gt/cm 2 and an atmosphere of 40°C for 24 hours, followed by evaluating a blocking resistance 
according to the following standards. Results are shown in Table 6. 

35 

5: It was peeled without a peeling resistance. 
4: It was peeled while slightly sounding when being peeled. 
40 3: It was peeled while continuously sounding when being peeled. 

2: Fibers of the paper were partially left on the pressure-sensitive adhesive layer when being peeled. 
1: Paper was broken by blocking. 
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Adhesive strength (gf/25 mm) 


Transparency 


Blocking resistance 


60 




After 


After 






1 -day 


1-month 


3 -months 


1-day 


1-month 


3 -months 






Example F1 


1160 


1050 


1030 


Trans. 


Trans. 


Trans. 


5 


€6 


Comparative Exam- 
ple F1 


960 


0 


0 


Trans. 


Opaque. 


Opaque. 


3 



[0744] In the Table 6. Trans, means Transparent". 
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[0745] From the results of the Table 6. H is confirmed that the thermally- and pressure^ensitive adhesive sheet in the 
Comparative Example F1 changed to -opaque" and adhesive strength ended to become zero f 
crvstanization of the soBd plasticfeer. on the other hand, the thermally- and pressure-sensitive adhesive sheets in the 
Se7l n«inSn a high transparency and adhesive strength even after 3-months and. further, those are excellent 
in blocking resistance. 

ExampleGI 

(Synthesis of a thermoplastic resin) 

107461 A 1000-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tubeta intro- 
ducing nitrogen, and a thermometer was charged with 20% by weight of a decomposed of 360 ^ * * d « 0 "- 
ized water 17 parts of a surface active agent (Emulgen 935 manufactured by Kao. Ud.). 342 parts of a 
methyimethacrylato (MMA). 101 parts of a n^utylacrylate (BA), 39 parts of an epoxy "^^<&™*™™^ 
tored by Yuka-Shell Epoxy, Ltd.). followed by heating to 70»C while agitating. Residual 80% of the mixture and 2.8 parte 
of potassium persulphate were added dropwise into the reaction vessel over approximately 2 hours. 
107471 Reaction was further continued tor 2 hours to terminate polymerization reaction and to obtain an emiJswn. 
10748] A 1000-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube tor intro- 
ducing nitrogen, and a thermometer was charged with 140 parts of the emulsion and 266 parts of a detonlzed watt* 
followed by heating to 7Q-C while agitating. There were added dropwise a mixture composed of 26 parte of BA, 21 parte 
oSa Mparts of dlethylaminoethylmethacrylate. and 1 .5 part of acrylic acid, and 0.5 part of potassium persulphate 
_ ' . . .. i- i D M _*;»» utBP 4..r«hor rwitim ioH far 9 hours to terminate oolvmenzaton reaction 



over 2 hours into the reaction vessel. Reaction was further continued for 2 houreto terminate P*™""*"?^ 
and to obtain an acrylic epoxy-based emulsion (solid content concentration of 30% by weight. pH 4.8. a viscosity of 6 
mP • s OO'C)). Ammonia was added to the emulsion to adjust pH to 8.0. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

107491 There were mixed 100 parte by weight of dicydohexylphthalate which is a solid plasticuer 12 parts by weight 
of an anionic surface active agent which is a cfcpersant. and 70 parts by weight of water, followed by crushrng wrth a 
m ball mm untn attaining to an average particle diameter of 22 jim fo obtain a water dispersion iquidrfdicyclohexylphtha- 
late. 

[07601 Into the dispersion Bquid. there were added a water dispersion liquid of the thermoplastic resfn obtained here- 
inabove, the terpenT-baaed resin which is a tacWfier, and water, followed by agitating until atteimng to b^rrang homo- 
geneous to obtain a thermally- and pressure-sensitive adhesive having a solid cortent of 45% by "WFc^rtng 
» ratio herein is 26 parts by weight of the thermoplastic resin and 17 parte by weight of the taotafier based on 100 parts 
by weight of the solid plasfjcizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

« [0751] Thethermaly- and pressure-sensitive adhesive prepared hereinabove was coated on a P<^^" e J^£ 
thalate film (hereinafter, occasionally referred to a merely -PETfi1m» having the ^'^^ " ^ wh«h » * 
a corona discharge using a barcoater so that a coating amount after drying becomes 12 gmr. followed by drying at 
40*C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

45 Comparative Example G1 

(Preparation of a thermally- and pressure-sensitive adhesive) 

ro7521 into the water dispersion liquid of dicydohexylpnthalate likewise prepared as in the Example Q1 1. there were 
50 added a water-based emulsion of an acrylic-based resin (an MMA-BA-acrylic add cc^ymer. 9^ss ^nsrttw terrper- 
ature (Tg): 2S°C). a water-based emulsion of the terpene-based tacWier. and water, followed by agitating until attaining 
to becoming homogeneous to obtain a thermally- and pressure-sensitive adhesive having a solid moment of 47% by 
weight Formulating ratio herein is 26 parts by weight of the thermoplastic resin and 1 7 parts by weight of the tactof .er 
based on 100 parte by weight of the solid plasticizer. 

55 

(Preparation ol a thermally- and pressure-sensitive adhesive sheet) 

[0753] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET film using a bar- 
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coater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C for 2 minutes to obtain a tfier- 
mally- and pressure-sensitive adhesive sheet 



Performance test 



10 



15 



obtained in me Example and Comparative Example. 



[0754] In the thermally- and pressure-sensitive adhesive sheets 
properties were evaluated as follows. Results are shown in Table 7. 

(Adhesive strength) 

[07551 The thermally- and pressure-sensitive adhesive sheet was cut into the size of width of 25 mm and length of 
125 mm to prepare test pieces. The test pieces were activated at 120°C for 30 seconds, and placed on a glass plate 
[Micro Slide Glass "White Green Polish- manufactured by IwaW Glass, Ltd.] and a stainless steel plate, followed by 
sticking through compressing with a rubber roll by maWng one round traverse whie loading the weight of 2 kg. The test 
pieces were placed at an atmosphere of 23°C and 50% RH for 1 day, and then, an adhesive strength (gf/25 mm) was 
measured at a tens I e speed erf 300 mrrvminute and peeling angle of 180° using a tensile tester {Tensilon UCT5T man- 
ufactured by Orientech, Ud.)- 

(Hokfing power) 

20 [0756] After two test pieces were activated as well as in the case of the adhesive strength, pressure sensitive adhe- 
sive layers in the two test pieces were laminated so that an adhesive portion becomes 25 mm 2 , and those were stuck 
each other through compressing with a rubber roll by making one round traverse while loading the weight of 2 Kg. After 
placed at an atmosphere of 23°C and 50% RH for 30 minutes, holding power (minute) was measured according to JIS 

25 Z0237. 

(Water resistance) 

[07571 After the test pieces were activated as well as in the case of the adhesive strength, those were stuck on a glass 
so plate. After placed at an atmosphere of 23°C and 50% RH for 1 day, conditions when immersed in water of 23*C for 2 
days were judged according to the following standards. 

o: No change was observed. 
a : A blister was partially observed in a coating material. 
35 x: A coating material was peeled. 



45 



Table 7 





Adhesive strength (gt/25 m) 


Holding Power 


Water resistance 




glass 


stainless 






ExampieGI 


1180 


1550 


>16 minutes 


o 


Comparative Example Q1 


650 


600 


6 minutes 


X 



[0766] From the Table 7, it is evident that the thermally- and pressure-sensitive adhesive sheet obtained in the Exam- 
ple has an excellent adhesive strength against particularly, a metal and. moreover, excellent in holding power and 



so Example H1 

(Preparation of a water dispersion liquid of a solid plastfcizer) 

[07591 100 parts of dicyclohexylphthalate which is a solid plastazer, 12 parts of an anionic surface active agent (an 
66 ammonium salt of a pdycarboxylic acid), and 70 parts of water were mixed, followed by crushing with a ball null until 
attaining to an average particle diameter of 2.2 urn to obtain a water dispersion liquid of dicydohexytphthalate. 
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(Preparation of a thermoplastic resin emulsion) 

[0780] 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for irtroducing 
nitrogen, and a thermometer was charged with 219 parts of isopropytalcohol (hereinafter, abbreviated to ' "^.and 
O^part of azoWsisobutylonitrile (hereinafter, abbreviated as "AIBN") was added while ag.tat.ng to ^Ive followed 
by heating to 80°C. As copolymerizable components, there were mixed 1 35.7 parte of methylmethacrylate (MMA),88.3 
parts of n-butylacrylate (BA), 7.4 parts by weight of acrylic acid (AA), and 2.8 parts of S-merth^oxypropyt tnmethox- 
ysflane {A- 174 manufactured by Nlhon Untear. Ltd.). tallowed by adding dropwlse Into the reaction ^ "^V*" 
dropping funnel over approximately 4 hours. After the completion of the dropwise addition. 0.25 part of AIBN winch is 
an additional catalyst was dissolved in 25 parts of IPA, and it was added dropwise into the reaction vessel, and reaction 
was further continued tor 2 hours. After the completion of the polymerization reaction. 7.0 parts of 25 wt%-aqueous 
ammonia was added into the reaction vessel, and 705 parte of water was added dropwise into the reaction vessel over 
approximately 2 hours while agitating to emulsify. After having emulsified, a desired thermoplastic resin emulsion was 
obtained by evaporating IPA using a rotary evaporator. 

[0761] m the emulsion, solid content was47%by weight, and in the thermoplastic resin (a methytrnetrracrylat^ 
lacrylate-acrylic acid-3-memacrytoxypropyl trimethoxysilane copolymer), a weight average moleaJar weight (Mw) was 
2,500.000, and a glass transition temperature (Tg) was 25*0. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[07621 Into the water dispersion liquid of the solid plastJcizer prepared hereinabove, the water-based emulsion of an 
acrylic-based resin having a hydrolyzaWe sHyl group prepared hereinabove, a water-based errwlsion a terpene- 
based tackifier. and water were mixed, followed by agitating until attaining to becoming homogeneous to obtain a ther- 
mally- and pressure-sensitive adhesive having a solid content of 52% by weight Formulating ratio here« is 26 parte of 
the thermoplastic resin and 1 7 parts of the tacWfier based on 1 00 parte of the solid plastcizer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[0763] Tne thermaly- and pressure-sensitive adhesive prepared hereinabove was coated on a polyethylene tereph- 
thalate film (hereinafter, referred as merely "PET film") having the totolmess of 25 jun which is 
charge using a barcoater so that a coating amount after drying becomes 12 gAn 2 . followed by drying at 40*C tor 2 
minutes to obtain a thermally- and pressure-sensitive adhesive sheet 

Example H2 

(Preparation of a water dispersion liquid of a solid plasticizer) 

[0784] There were mixed 100 parte of bis(cis-3.3,5-trimethylcyclc^exrry0rJhtrialate (a melting point 93'C) and 12 
parts of an anionic surface active agent (an ammonium salt of a porycarbcocylic acid) as a dteperearrt. andTO parte of 
water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.8 (im to obtain a water 
dispersion fiquki of Ws(tis-3.3.5-trimethylcyd^^ 

(Preparation of a thermoplastic resin emulsion) 

nma 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube tor introducing 
nitrogen, and a thermometer was charged with 219 parts of IPA, and 0.62 part of AIBN was i added ^^^"J 
dissolve, followed by heating to fXTC As copolymerizable components, there were moced ^ P^o^thylrne^acr- 
ylate (MMA). 105.5 parte of n-butylacrylate. 90.4 parts of styrene. 7.4 parte of acrylic aod. 

tacypropyl methoxy silane (A- 174 manufactured by Nlhon Unicar. Ltd.). foffowed by adding dropwKeirrto therearton 
vessel using the dropping funnel over approximately 4 hours. After the completion of the dropwise addition, 0.25 part of 
AIBN which is an additional catalyst was dissolved in 25 parte of IPA. and it was added dropwise into the reaction ves- 
sel and reaction was further continued for 2 hours. After the completion of the polymerization reaction. 7.0 parte of 25 
wti-aqueous ammonia was added into the reaction vessel, and 70S parte of water was added dropwise into the reac- 
tion vessel over approximately 2 hours while agitating to prepare an emulsion. After having emulsified, a^ dearecr ther- 
moplastic resin emulsion was obtained by evaporating IPA using a rotary evaporator. M the emulsion, sold crxiterrtwas 
52% by weight and in the thermoplastic resin (a meth^mathaCTylate-n^tylacrylate-styrene-aaylic aac-3-methacry- 
loxypropyi trfmethoxysilane copolymer), a weight average molecular weight (Mw) was 2,300,000. and a glass tranarbon 
temperature (Tg) was 23°C. 
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(Preparation of a thermally and pressure-sensitive adhesive) 

[0766] into the water dispersion liquid of the solid plasticizer prepared h ^ rtab ^^^.^^^" 
acXbased polymer having a hydrolyzable sflyl group prepared "eremabove. ja ^^«^«±™Z 
hS«d^erwhich is a tackifier. and water were mixed, followed by agrtating until attammg to becoming homogene- 
S^Si-WBsar— adhesive f^ving a sol« ooment ^^^'SaSSr 
heL™ is 26 parts of the thermoplastic resin and 17 parte of the tackifier based on 100 parte of the solid ptastwzer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

roTBTl The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET film having the 
E J2 e ~ ^ZXicSis Sated by a corona discharge using a barcoater so that a coating amount after drymg 
Tecomet « V!2£l 7« tVc for 2 ntin5es to obtain a thermaUy- and prese^sensitive adhesive 
sheet 

Comparative Example H1 

[Preparation of a thermally- and pressure-sensitive adhesive] 

ro7681 Into the water dispersion liquid of cficyclohexylphthalate likewise prepared as in the Example H1 , a water- 
C emSSon of^acryfSbased Zn (a metnylmemaoylate^^utylacrylate^cryllc acid copolymer, a weight aver- 
S -^aTwSgW S'. 220,000, and a g^ss transition tempemture (Tg) J5°C). a 

none-based tackifier which is a tackifier. and water were mixed, followed by agitating until attaining ^ecommg 
E!™™.* ^JTamemiailv- and Dressure-sensitive adhesive having a solid content of 52% by weight Formu- 
^^^^^^^^^ 17partso.thetar^rbasedon 100 parts of the so.« pias- 

tidier. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

ro769l The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET f am using abar- 
23 -M 5 Sg amoSnt after drying becomes 12 g/m*foOowed by d^ 
mally- and pressure-sensitive adhesive sheet 

Performance test 

[OTTO] Properties in the thermally and pressur^sensitive adhesive sheets obtained in the Examples and Compara- 
tive Exarrple were evaluated as follows. Results are shown in Table 8. 

(Adhesive strength) 

mni 1 The thermally- and pressure-sensitive adhesive sheet was cut into the sire of width of 25 mm and lerigtoof 
5, Z^S^test SeoeTThe test pieces were activated at 120-C tor 30 seconds, and placed on a glass plate 
^S^SSSZn Polish" Manufactured by ™^W»^"£^™tt 
with a rubber roll by making one round traverse while loading the weight of 2 kg. The test 
a^olSe^of 23-C and 50% RH for 1 day. and then, an adhesive strength (gf/25 mm) was rneasurjriatatens^apeed 
SSotmmS and peeling angle of 160- using a tensile tester-fTensilon UCT-5T manufactured by Onemech. Ud.). 

(Holding power) 

[07721 After two test pieces were activated as well as in thecase of ^^^^^^"^^ 
Live lavers in the two test pieces were laminated so that an adhesive portion becomes 25 mm 2 , and «we «« stock 
eSiSner SSugh^oZessing with a rubber roll by making one round traverse while loading the we«htof 2 kg. After 
pfaceS^aTBtrX^ of 23°C and 50% RH for 30 rrtnutes, holding power (minute) was measured accordrng to JB 



Z0237. 
(Water resistance) 



[07731 After two test pieces were activated as well as in the case of the adhesive strength , those were stuck on a glass 
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plate. After placed at an atmosphere of 23'C and 50% RH for 1 day. conditions when 
days were judged according to the following standards. 

o: No change was observed. 

a: A blister was partially measured In a coating material, 
x: A coating material was peeled. 



immersed in water of 23*C for 2 





Adhesive strength (gt/25 
mm) 


Holding Power 


Water resistance 1 


Example H1 


1050 


>1 6 minutes 


o | 


Example H2 


1130 


>16 minutes 


o 1 


Comparative Example H1 


800 


6.5 minutes 


X | 



,07741 Roto the Table 8. it is evident that the thermally- and pressure-sensitive adhesive ^ 
JKie rnTe^cXt in adhesive strength, holding power and water resistance compared to the sheet in the Com- 

parative Example. 
Example M 

(Preparation of a water dispersion liquid of a solid plasticizer) 

p,m to obtain a water dispersion liquid of dicyclohexylphthalate. 
(Synthesis of a thermoplastic resin) 

rnTTSl A 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funneU^ to ^ 

!Kw£-AP^^^^^ po.ymerizat.on. footed »«n*«*. 

k ^ ^TfJ^S aToLtely 3 hours. After the completion of the polymerization reaction, agitation was fur- 

Son solid content concentration was 56% by weight, pH wasjM . a J S^^wS) Si 

55 jnthe acrylic-based copolymer was measured by a gel permeaton chromatography (GPC). 
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(Preparation of a thermally- and pressure-sensitive adhesive) 

[07791 Into the water dispersion liquid ot dicyctohexytorrthalate prepared hereinabove, ^ 6 ^ w * a ^ a f m ^^ 
the acVylk>based polymer obtained hereinabove which is a thermoplastic resin, a water-based emulswn olaterpene- 
basStedtfier which is a tackrfier. and water were mixed. Mowed by agitating urraateming ^ b~m^ ho^ene- 
ous to obtain a thermally- and pressure-sensitive adhesive having a solid content oU7%by J 8 " 0 
n^rein Is 26 parts of the thermoplastic resin and 17 parts of the tackrfier based on 100 parts of the sol plastozer. 

(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

[07801 "me thermally and pressure-sensitive adhesive prepared hereinabove was coated on a pdyethylene tereph- 
Latefilm (hereinafter, occasionally refenred as merely a -PETfiJml having the I" wW* fsj treated by 

a corona discharge so that a coating amount after drying becomes 12 g/rrr 2 using a barcoater. followed by drying at 
40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet. 

te 

Comparative Example 11 

(Preparation of a thermoplastic resin) 

so 107811 An acrylic-baaed copolymer emulsion was Ikewise prepared as in the Example 1 1 except that a temperature 
" ^e^Swasch^ 

aqueous solution: 5.7 parts) in an APS aqueous solution to be intermrttently added together wrth a ™ f «^ p ^ x ^! 

in polymerization. As "result, in the acryfc-based copolymer obtained, a weight average molecular weight (Mw) was 

50.000. and a glass transition temperature (Tg) was 23"G 

25 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[07821 Into the water dispersion (quid of dicydohexytphthalate likewise prepared as in the Example 1 1, jhe water- 
based emulsion of an acrylic-based copolymer obtained hereinabove which is a thermoplastic resin, a water-based 
so em£»n™ aTerpene^ tacfcif ier wnSTa tackier, and water were mjx*™towed fcy aQ^ngur*! « to 
becorrina homogeneous to obtain a thermally and pressure-sensfflve adhesive having a solid content of *7% by 
we^^xmZ^tS herein te 26 parts ot the thermopile resin and 17 parts of the taddfter based on 100 parte 
of the solid plaaticizer. 

35 (Preparation of a thermally- and pressure-sensitive adhesive sheet) 

r07831 The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a PET f 1m so that a 
Eg J^^S^^^ 12 g/m* using a barcoater, followed by drying at 40*C for 2 minutes to obtain a 
thermally- and pressure-sensitive adhesive sheet 

40 

Comparative Example 1 2 
(Preparation of a thermoplastic resin) 

45 [0784] Antt^ic-b^ 

n polymerization was changed to 70"C. and concentration was changed to 2% by weight (ado^on amount of the APS 
aaueous solution: 5.7 parts) in an APS aqueous solution to be intermittentiy added together with a rrnoamer^^ 
inpolymerizatioa As aresutt, in the acryfic-based copolymer obtained, a weight average molecuter weight (Mw) was 
700,000. and a glass transition temperature (Tg) was 19°C. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[07851 into the water dispersion liquid of dicydohexylphthaJate likewise prepared as in the Exarnplell. thewater- 
based emulsion of an acrylic*ased polymer obtained hereinabove which is * 

sion of a terpene-based tackifier which is a tackKer. and water were mixed, followed by agitating until atfairongto 
becoming homogeneous to obtain a thermally- and pressure-sensitive aotiesive having ^"^^.^"^^ 
47%by weightR^ating ratio herein is 26 parts of the thermoplastic resin and 17 parts of the tackif.er based on 100 
parts of the solid plastkazer. 
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(Preparation of a thermally- and pressure-sensitive adhesive sheet) 

Th. ^r^ik, fl nri nrftfifii^e-sensitive adhesive prepared hereinabove was coated on a PET film so that a 
5 thermally- and pressure-sensitive adhesive sheet 
Performance test 

[0787] Properties in the thermally- and pressure-sensitive adhesive sheets obtained in the Example and Comparative 
»o Examples were evaluated as follows. Results are shown in Table 9. 

(Adhesive strength) 

mnni The thermalv- and pressure-sensitive adhesive sheet was cut into the size of width of 25 mm and length of 
« S to or2a Ttest SesTe test pieces were activated at 1 20" C for 30 seconds, and placed on a glass plate 
^PiSp tS ^e aeen Polish" manufactured by Kvaki Glass, Ltd.]. followed by sticking through compressmg 
SS??JSSS m mind .reverse while hiding the weight of 2 kg. The test pieces were placed at an 
ati^cf^C a^^RH tor 1 day or 6 months, and then, an adhesive 

aSe ieed^ 300 mm/minute and peeling angle of 180- using a tensile tester (Tensilon UCT-5T manufactured by 
20 Orientech, Ltd.). 

(Peeling test) 

ro7891 The thermally and pressure-sensitive adhesive sheet was stuck on a glass plate as well as in the above- 
judged according to the following standards. 

o: Peeled without remaining the thermally- and pressure-sensitive adhesive on surface of the glass plate. 
» a: Peeled with partially remaining the thermaOy- and pressure-sensitive adhesive s 



x: 



Already peeled before testing, or a base sheet was broken. 



Table 9 



40 



60 



66 





Adhesive strength (gf/25 
mm) 


Conditions in peeling 




After 


After 






1-day 


6 months 


1-day 


6 months 


Example 11 


450 


430 


0 


o 


Comparative Example 11 


120 


0 


A 


X 


Comparative Exanple 12 


570 


>1000 


O 


X 



[O790] From the Table 9. it is evident that the thermally- and pressure-sens^ adhesive sheet ^^^ * B ^ am 
Etahi a nmricallv sufficient adhesive strength at the period of 1 day and 6 months after sticking in the case that rt is 
^^J^S^^^P^^^^ ^ heating and. moreover, ft can be peeled without remaining 
^herrna^ on the glass plate. On the other hand H Is ^'-edt^ adhesh. 

s7engSa?mSetherma..y- and preseure^ensftive adhesive sheet obtained ^^XSXiiSL 
Twaspeeled at the period of 6 months by only placing on the glass plate, resulting in *at * «™« *> >J™^Z 
emXyeZ.^ 

sive sheet in the Comparative Example 1 2 than that in the Example 1 1. the adhesive strength becomes very larger at 
6 months, it becomes substantially impossible to peel. 
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Example J1 

(Preparation of a water aspersion liquid of a solid piasticizer) 

5 [0791] There were mixed 100 parts of dcydohexhytphthalate as a solid piasticizer. 2.4 parts of an anionic surface 
active agent (an ammorfum salt of a polycartxsxylic acid) as a dispersant, and 80 parts of water, and those were 
crushed using a ban mill until attaining to an average particle diametBr of 2.2 urn to obtain a water cfcpersion liquid of 
dcyctohaxhyfchthalate. 

10 (Preparation of a water-based thermally- and pressure-sensitive adhesive) 

[07921 A water-based emulsion of an acryf c-based polymer (2-ethythexylaCTytate-methytmetha acid 
copolymer having a glass transition temperature Tg of 5"C) which is a thermoplastic resin, a water-based emulsion of 
a terpene-based tackifier which is a tackifier, and water were added to the water dispersion liquid of tfcydohexylphtha- 
16 late prepared hereinabove, followed by agitating until attaining to a uniform lie*** to obtain a thermally- and pressure- 
sensitive adhesive having a concentration of 50% by weight Formulating ratio herein is 26 parts of the thermoplastic 
resin and 17 parts of the tackifier based on 100 parts of the solid piasticizer. Composition of the thermally- and pres- 
sure-sensitive adhesive In the Example is shown in Table 1 0. 

20 (Thermaly- and pressure-sensitive adhesive sheet) 

[0793] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface of a single 
side-treated art paper having the density of 84.9 c/m 2 using a barcoater so that a coating amount after drying becomes 
1 2 g/m* followed by (frying at 40°C for 2 minutes to obtain a thermally- and pressure-sensitive adhesive sheet in the 
25 Example J1. 

Comparative Example J 1 

(Preparation of a water-based thermally- and pressure^sensitive adhesive) 

30 [07941 A watertoased emulsion of an acrylic-based polymer (2-ethymexylacryUtomet acid 
copolymer having a glass transition temperature Tg of 5°C) which is a thermoplastic resin, a water-based dispersion of 
a rosin-based tackifier in which is a tackifier, and water were added to the water dispersion liquid of dteydohexylphtha- 
late prepared in the Example J1 . followed by agitating unffl attaining to a uniform liquid to obtain a thermally- and pres- 

& sure-sensitive adhesive having a concentration of 50% by weight. Formulating ratio herein is 53 parts of the 
thermoplastic resin and 1 3 parts of the tackifier based on 1 00 parts oi the solid piasticizer. Composition of the water- 
based thermally- and pressure-sensitive adhesive in the Comparative Example is shown in Table 10. 
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(Thermally and pressure-sensitive adhesive shea*) 

rarasi T*e water-based thermally- and pressure-sensitive adhesive prepared hereinabove v«s <^ 
in the Comparative Exannple J1 . 

Table 10 



10 



16 





Example J1 


Comparative Example 1 
J1 


Acrylic-based thermoplastic resin ^ 


26 


53 


TacKfier 


Terpene resin 


17 






R06in derivative 




13 


Solid plasticizer (dicyclohexytphthalate) 


[ 100 


100 


Anionic surface active agent 


2.4 


2.4 


1 In*- part tay Wflioht 



26 



1) 2-ethyihexylacrylaie-melhytmelhacrylalB-acrylic acid copolymer 
(Glass transition temperature Tg: 5°C) 

Evaluations of properties in the thermally and pressure-sensitive adhesive sheets 
IP796] Properties in the thermai^arrf andCompar- 
ative Example J1 were evaluated as follows. 

so (Adhesive strength test) 

and stuck on a glass plate i|micto «• traverse while loading the weight of 2 kg. 

35 ^T^oie^e^^ 

ailon UCT-5T manufactured by Orientech, Ltd.). Results are shown in labia 11. 

40 (Blocking resistance teeO 

to the following standards. 
45 [0800] Results are shown in Table 1 1 . 



60 



5: 
4: 
3: 
2: 

55 1: 



H was peeled without a peeling resistance. 

It was peeled while sightly sounding when being peeled. 

It was peeled while continuously sounding when being peeled. 

Rbers of paper were partially left on a pressure-sensitive adhesive layer when being peeled. 
Paper was broken by blocking. 
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6 



(Fall of a melting point) 

(08011 The water-based thermally- and pressure-sensitive adhesives prepared in the Example J1 and the Compara- 
tive Example J1 were coaled on a polyethylene terephthalate film having the thickness of 75 |im using a bareoater. 
respectively. A coating amount after drying was adjusted * " J^^ h «^* ^ ^i^J^S^S 
pressure-sensitive adhesive layers were scraped off. respectively, followed by conducting a dffleremlal thermal analysis 
at temperature raising speed o» 20»CArtnute using a differential scanning calorimeter. Likewise, a differential thermal 
analysis tor the solid plasticizer (dcydohexytphthalate) Itself was conducted at temperature raising jpeed o» 
20-C/minute using a differential scanning calorimeter. An endothermic peak was defined as a melting point of the solid 

totSTTn a differential thermal analysis chart lor samples scraped off the thermally- and pressure-sensitive adhesive 
layers in the Example J1 and the Comparative Example J1 . there were shown endothermic peaks caused by the sold 
plasticizer and the tacWfier and. of those, a temperature of the endothermic peak caused by the soW ptastiozer Is 
defined as "a melting point of the solid plasticizer in a thermally- and pressure-sensitive adhesive layer". 
[0803] And, a fan of a melting point was calculated by the following equation based on the melting points and, results 
are shown in Table 1 1 . 

Fall of a melting point - (Melting point of the solid plastidzer) - 
(Melting point of the solid plasticizer in a thermally- and pressure-sensitive adhesive layer) 



Table 11 



ss 



40 





Adhesive strength (gf/25 
mm) 


Blocking resistance 


Fail of melting point J 


I Example J 1 


450 


5 


1.B*C | 


| Comparative Example J1 


570 


1 


4.2°C I 



[0804] As shown In Table 1 1 . in the thermally- and pressure-sensitive adhesive sheet of the Example J1, fan ofthe 
melting point of the soBd plasticizer in the thermally- and pressure-sensitive adhesive layer was 1 .8«C whch is lees than 
3"C and on the other hand, in the thermally- and pressure-sensitive adhesive sheet of the Comparative ExanpleJl . 
fall of the melting point of the solid plasticizer in the thermally- and pressure-sensitive adhesive layer was not »es6than 
3"C Although the adhesive strength is a same level in the Example J1 and the Comparative Example J1 . the blocking 
resistance is more excellent in the sheet ot the Example J1 than in the sheet of the Comparative Example J1 . 

Example Kl 

(Preparation of a water dsperston liquid of a solid plasticizer) 

[0805] There were mixed 100 parts of dicyctohexhylphthatate as a solid plasticizer, 12 parts of an anionic surface 
active Bgerrt (an ammonium salt of a polycarboxylic acid) as a dispersant, and 80 parts of wate^ and those were 
« crushed using a ban mill until attaining to an average particle diameter of 2.2 urn to obtain a water dispersion liquid of 
dicydohexyl phthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0806] A water-based emulsion of an acrytc-based polymer <2-ethyfhexylacrylate-methytinetiiac^ add 
copolymer having a glass transition temperature Tg of 5°C) which is a thermoplastic resin, a water-based enrnitston of 
a terpene-based tacWfier which is a tacWfier. and water were added to the water dispersion liquid of dx^rctohe^phlha- 
late prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain an emulsion of a tnermally- 
and pressure-sensitive adhesive having a concentration of 50% by weight Formulating ratio herein is 26 parts of the 
thermoplastic resin and 17 parts ol the tacWfier based on 1 00 parts of the solid plasticizer. Composition of the thermatly- 
and pressure-sensitive adhesive in the Example is shown in Table 12. 
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(Thermally and pressure-sensitive adhesive sheel) 

[08071 The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coatee ion; ■ l surface 
Snales^reied art paper havina the density of 84.9 o/m* using a barcoater so that a coafcng ^ 
b^ml 1 2 0 S by dry,ng at 40 °C tor 2 minutes to obtain a thermal*- and pressure-sensrtve adhesrve sheet 

in the Example K1. 
Comparative Example K1 

(Preparation of a water dispersion liquid of a thermally- and pressure-sensitive adhesive) 

ID8081 A water-based emUsion of an acrylic-baaed polymer (2-etriylhexylacrylate-m^ 

^LJh^ a atess transition temperate Tg of 5«C) which is a thermoplastic resin, a water-based disperse of 

^•^^^^S^teS Trrfwaterwere added tothewateroTspersion liquid of dicydohaxylphthalate 

P^S^ E^nTpfo kT SifolXa iS^ti. attain, to a uniform ^ to c^n an en*,^tf a*™g- 

aXn^relendtfJe adhesive having a concentration of 50% by weight. Formulating ratio herem* ! Spa* oT fte 

SmoS^sinand 1 3 parts erf the tackier based on 100 parts tf^^ 

alSprSure-sensitive adhesive in the Comparative Example is shown in Table 1 2. 

(Thermally- and pressure-sensitive adhesive sheet) 

in the Comparative Example K1 . 
Comparative Example K2 

(Preparation of a water dispersion liquid of a thermally- and pressure-sensitive adhesive) 

,«*.«. a „, QtQrjMCoH emtision of an acrylic-based polymer (2-elhylhe^cryiate-methylmethacrylate-ecrylic acid 
^?LA^t^^Stion te^eSreTg of s£) which Is a thermoplastic resin, a water-based dispersion of 
copolymer having a fl'^J"^*™ ™£* ^ taddf ier and water were added to the water aspersion liquid of dicyclohex- 
a petroleum <™" b *»**f™^* "£w2 S 3 atSning to a uniform liquid to obtain an emulsfon of 

the thermally- arxi pressure-sensitive adhesive in the Comparatve Example * shown m Table 12. 
(Thermally- and pressure-sensitive adhesive sheeQ 
° r«H<i tv,« ^mnteinn of ihe thermally- and pressure-sensHive adhesive prepared hereinabove was coated on a sur- 
^Lc^^XL^ty drying at 40»C for 2 nVnutes to *tain a thermally- and pressure-sens,^ adhe- 
sive sheet in the Comparative Example K2. 
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Table 12 





Example K1 


Comparative Example 
K1 


Comparative Example 
K2 


Acrylic-based thermoplastic rosin 1 > 


26 


53 


40 


TacWfier 


Terpene resin 


17 






Rosin derivative 




13 




Petroleum resin 






27 


Solid plasticcer (cficydohexylphthalate) 


100 


100 


100 


Nonionic surface active agent 


i 12 


12 


12 


Unit part by weight 



1) 2-e!hyih8xyiacryb*e-methylmethacry«at^acryUc acid copolymer 



(Glass transition temperature Tg: 5"C) 
Evaluations of properties In the thermally- and pressure-sensitive adhesive sheets 

[0812] Properties in the thermally- and pressure-sensitive actiesive sheets obtained in the Example K1 and Compar- 
ative Examples K1 and K2 were evaluated as follows. 

(Adhesive strength test) 

[081 3] The thermally- and pressure-sensitive adhesive sheet obtained was cut into the size of wkfth of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and stuck on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaW Glass, Ltd.], fallowed by 
sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg. 
[0814] The test pieces were placed at an atmosphere of 23°C and 60% RH for 1 day or 6 months, and then, an adhe- 
sive strength was measured at a tensBe speed of 300 mrrVrnlnute and peeling angle of 180° using a tensile tester (Ten- 
silon UCT-ST manufactured by Orientech, Ltd.) after 1 day or 6 months. 

(Peeling test) 

[0816] Test pieces were stuck on a glass plate as well as in the above-described adhesive strength, and the test 
pieces were peeled by hand. Evaluations of a peeing property were judged according to the following standards. 

o: Peeled without remaining the thermally- and pressure-sensitive adhesive on the glass plate. 

a: Peeled with partially remaining the thermally- and pressure-sensitive adhesive on the glass plate 

r. Already peeled before testing, or paper (a base material sheet) was broken. 

[0816] Results of the acflieeive strength test and the peeling test are shown in Table 13. 



Table 13 





Adhesive strength (gf/25 
mm) 


Conditions in peeling 




After 


After 




1-day 


6 months 


1-day 


6 months 


Example K1 


450 


430 


0 


o 


Comparative Example K1 


570 


>1000 


0 


X 



102 



EP 0 989 162 A1 





Adhesive strength (gt/25 
mm) 


Conditions in peeling 




Alter 


Alter 






1-day I 6 months 


1-day ! 


6 months 


Comparative Example K2 


400 I 0 




X 



[08171 From the Table 13, It is evident that tneinermauy- ano pres^^™.™ — ~"~7 .^Z?~ 

PteKI has a practically sufficient adhesive strength after 1 day and 6 months and. nweover. rt ce m bepejed w*out 
^ininalhethermally-and pressure-sensitive adhesive on the glass plate. On the other hand, it is confirmed that the 
3S££5!r Tday in the thermally- and pressure-sensitive adhesive sheet obtitinec hnl £ C^parative 
SamdeKI is slightly larger than that in Example K1 and. it became very larger after 6 months, restttng m t^rtcan- 
noTbTsubstTntially peeSd. Further, it is confirmed that although the adhesive length 

tiwmaHy-S pressure-sensitive adhesive sheet in the Comparative Example K2 lhan that in the Example K1 . it was 
peeled by only placing after 6 months, it cannot be practically employed. 



Example L1 

(Preparation of a water dispersion liquid of a solid plastlclzer) 

[0818] There were mixed 100 parts of dicyclohexhyfphthalate as a solid plaster 

active aoent fan ammonium satt ol a polycarboxylic acid) as a dispersant. and 80 parts of water, and those were 
ZSSSi • iSSOm attaining to an average particle diameter of 2.2 pm to obtain a water dispersion hqutf of 
dfcyclohexyl phthalate. 

(Preparation of a thermally- and pressure-sensitive adhesive) 

[0819] A water-based emulsion of an acrylic-based polymer V*W^*^*^™ X ^^^*^. 

copdymer having a glass transition temperature Tg of 5-C) which is a merrnoplastic res*, a 

rteTpane-based tackier which is a tackffler, and water were added to me water dispersion liquid of <*^**2!£ 

sensitivTadhesive having a concentration of 50% by weight Formulating ratio herein is 26partsof the thermoplasbc 
nStnd^T 52 o?L tacWfier based on 100 parts of the solid plastWzer. Composition of the thermally- and pres- 
sure-sensitive adhesive in the Example is shown in Table 14. 

(Thermally- and pressure-sensitive adhesive sheet) 

[08201 The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabow was coated on a surface 
«ZSJ!2ZX2« art paper having the density of 84.9 g/rn* ^•^^J^^SSS^S^ 
drying becomes 4.5 grni 2 . followed by drying at a drying zone (a zone length of 12 m) of 40 C and drying speed of 50 
m/minute to obtain a thermally- and pressure-sensitive adhesive sheet in the Example L1 . 

Comparative Example Li 

(Preparation of a water dispersion liquid of a thermally- and pressure-sensitive adhesive) 

108211 A water-based emulsion of an acrylic-based polymer (2-ettiyihexylacrylate.metW^^ 

}nw hav^ a glass transition temperature Tg of 5'C) which is a thermoplastic resin, 
frSn^teddfier which isatacWfier. and water were added tothe water ;d*persion liquid ° ,d, f£^£*^ e 
prepared in the Example L1 . followed by agitating until attaining to a uniform hqud to obtain an emutewnd a therrrany- 
a^p esJurelensithS adhesive hav*g a concentration of 50% by weight. Formulating ™ot^K &^J*s 
tiwmopfastic resin and 13 parts of the tacWfier based on 100 parts of the solid plasttazer. Composrtion otthe thermal ly- 
! and pressure-sensitive adhesive in the ConparativeExaiTiple is shown in Table 14. 
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(Thermally- and pressure-sensitive adhesive sheet) 

[0822] The emulsion of a thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface 
of a single side-treated art paper having the density of 84.9 g/rn 2 using a gravure coater so that a coating amount after 
5 drying becomes B.0 g/rn 2 . followed by drying at a drying zone (a zone length of 1 2 in) of 40°C and drying speed of SO 
m/minute to obtain a thermally- and pressure-sensitive adhesive sheet in the Comparative Example L1. 



Table 14 





Example J1 


Comparative Example 
J1 


Acrylic-based thermoplastic resin 'J 


26 


53 


TacWfier 


Terpene resin 


17 




Rosin derivative 




13 


Solid plastkazer (dicydohexylphthalate) 


100 


100 


Nonionic surface active agent 


12 


12 


Unit: part by weight 



1) 2^rylhexylacrylate-^ acid copolymer 

(Glass transition temperature Tg: S°C) 



25 Evaluations of properties in the thermaOy- and pressure-sensitive aohesive sheets 

[0823] Properties in the thermally- and pressure-sensitive adhesive sheets obtained in the Example L1 and Compar- 
ative Example L1 were evaluated as follows. 

so (Adhesive strength test) 

[0824] The thermally- and pressure-sensitive adhesive sheet obtained was cut Into the size of width of 25 mm and 
length of 125 mm to prepare test pieces. The test pieces were heated at 120°C for 30 seconds to produce tackiness, 
and stuck on a glass plate [Micro Slide Glass "White Green Polish" manufactured by IwaW Glass, lid.], followed by 
35 sticking through compressing with a rubber roll by making one round traverse while loading the weight of 2 kg. 

[0825] The test pieces were placed at an atmosphere of 23°C and 60% RH for 5 minutes, 1 hour, and 1 day, respec- 
tively, and then, an adhesive strength was measured at a tensile speed of 300 mnVminute and peeling angle of 180° 
using a tensile tester (Tensilon UCT-5T manufactured by Orientech, Ltd.). 

40 (Dryability test) 

[0826] In the above-described preparation of a thermally- and pressure-sensitive adhesive sheet a dried level was 
judged by touching the pressure-sensitive adhesive sheet by hand immediately after passing through a drying zone 
after coating using a gravure coater. Standards for judgement are as follows. 

45 

o: Problems in dryability were not observed, 
x: Drying was insufficient, and a coating liquid adhered to hand. 
co [0827] Results of the adhesive strength test and the dryability test are shown In T&He 1 5. 



104 



EP 0 989 162 A1 



Table 15 





Adhesive strength(gh/25 mm) 


Conditions in drying 




After 






5 minutes 


1 hour 


1 day 




Example L1 


240 


250 


270 


0 


Comparative Example LI 


40 


70 


270 


X 



[0828] As being evident from the Table 1 5, thermally- and pressure-sensitive adhesive sheet obtained * Exampta 
Llhas a oractically sufficient adhesive strength even after 5 minutes. 1 hour, and 1 day in spite of a slight coated 
^tS2S in thethermafty^essun^er^tive edheeiveshe* ^^f^^tr^ 
ale L1 the adhesive strength after 5 minutes and 1 hour is small in spite of a large coated amount and it required 
tiStZlttZ'EU* to the same level of the adhesive strength asin the Example L1 -M-*"^ £ 
Sermally- and pressure-sensitive adhesive sheet in the Example L1 was i sufficient* dned l^pasd^th^htt^y- 
injzone, the thermally- and pressure-sensitive adhesive sheet in the Comparative Example L1 was not sufficiently 
dried because of a large coated amount. 

Example M1 

(1) Acrylic-based polymer emulsion 1 

0)829] A 2000-ml reaction vessel equipped with an agitator, a reflux condenser, "topping i fuwetj a tt*e tor 
ducing nitrogen, and a thermometer was charged with 219 parts of isopropylalcohol (IPA) and 1.23 part of azobi- 
sisobutylonitrile (AIBN) while agitating to dissolve, followed by heating toJO'C. • 
[0830] As copolymerirable components, there were nixed 93.7 parts of melhyln^crylate (MMA) 98.7parteofn- 
Kcrylate(BA). and 22.2 parts of acrylic acid, followed by adding dropwise into the reaction vessel using ^edmp- 
P^^rJeTappraximateiy 4 hours. After the completion of the dropwise addition, a sdution «rr^j*0^part 
oTJlBN which Is an additional catalyst and 25 parts of IPA was added dropwise. ^ ^J^^™^ 
2 hours to complete a polymerization. After the completion of the Polymeri^on. ^.P*^^^^^ 
nia was added into the reaction vessel, and 705 parts of water was added dropw.se into fh€ «^*^3!iSS 
approximately 2 houis whfle continuing to agitate to emulsify. After havng been em^ed, an^^a^ pciymer 
emulsion 1 (solid concentration of 41 .0% by weight) was obtained by evaporating IPA using a rotary evaporator. 



(2) Recording sheet M1A 

fossil There were mixed 100 parts of tfcydohexylphthalate (a melting point of 65°Q as a solid plasticizer. 15 parte 
JSan^reS agen^po*SS« ammonium ? H) wNch is a ^^^^Zt^^ 
then by crushing until attaining to an average particle diameter of 2.2 umusng a ball mill to obtain a water ctispenwn 

type particle size distribution meter (LA-500 manufactured by Horiba Sasakusyo. Ltd.). and it is descrtoed by a median 

SS^Tha acrylic-based polymer emulsion 1 obtained in the abovedescribed step (1) and ^teHbas^e^teon 
oVaterp^neWxx resin which is a tacWfier (R-1050 manufactured by^suhara »^'!fJ^»^J^ 
waterTpersion liquid of dfcydohexylphthalate prepared hereinabove, flowed by agitating until attaimng to a uniform 

Sorely referred to a merely "PET lim" having the thickness of 25 ,un wtjich is treated * * <^*^^ 
a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40-C for 3 minutes to obtain 
a recording sheet M1 A. 
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<3) Recording sheet M1 B 

[0836] "mere were mixed 100 parts of bis(ds-3^,5-frimetr^i<^ohexyl)prrthalate (a melting point of 93°C) as a solid 
plasticizer, 1 5 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant, and 
80 parts erf water, and those were crushed using a bail mill until attaining to an average particle diameter of 2.2 junto 
obtain a water dispersion liquid of bis(cis-3,3 f S^methylcyctohaxyO phthalate. 

[08371 The acrylic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
of a lerpene-phenol resin which is a tacWfier (R-1050 manufactured by Vfcsuhara Chemical. Ud.) were added to the 
water dispersion liquid of ttstds^.S.S^rimethylcydohexyOphthalate prepared hereinabove, followed by agitating until 
attaining to a uniform liquid to obtain a water-based coating liquid having a solid concentration of 45% by weight For- 
mulating ratio herein is 50 parts of the acrylic-based polymer and 1 7 parts of the tackier based on 100 parts of the solid 
plasticizer [bis(ds-3,3 > 5^methylcydohexyl)pWhalate]. 

[0838] The above<Je6cribed water-based coating liquid was coated on a PET film having the thickness of 25 jim 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , fol- 
lowed by drying at 40°C for 3 minutes to obtain a reconcfing sheet M1 B. 

(4) Recording sheet M1C 

[0839] There were mixed 100 parts of dimenthylphthalate (a melting point of 134°C) as a solid plasticizer, 15 parts of 
en anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant. and 80 parts of water, and 
those were crushed using a bafl mill until attaining to an average particle diameter of 2.5 jim to obtain a water dispersion 
liquid of dimenthrtjhthalata ■ ^ 

[0840] The acrylic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
of a lerpene-phenol resin which is a tacWfier (R-1050 manufactured by \fesuhara Chemical. Ud.) were added to the 
water dispersion liquid of dimenthylphthalate prepared hereinabove, followed by agitating until attaining to a uniform liq- 
uid to obtain a water-based coating Squid having a solid concentration of 45% by weight Formulating ratio herein is 50 
parts of the acryfic^ased polymer and 1 7 parts of the tacWfier based on 100 parts of me solid plasticizer (dfcnerrthyl- 
phthalate) ■ 

[0841] The above-described water-based coating liquid was coated on a PET film having the thk*ness of 25 fun 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , fol- 
lowed by drying at 40°C for 3 minutes to obtain a recorrjng sheet M1G. 

(5) Recording sheet M1D 

[0842] There were mixed 1 00 parts of 1 ,4-cyctohexanedimethanol bis(dphenylphospate) (a melting paint of 97^C) as 
a solid plasticizer. 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic add) as adfcper- 
sant, and 80 parts of water, and those were crushed using a ball mill until attaining to an average particle cfiameter of 

2.5 pun to obtain a water dispersion liquid of 1,4^lohexanedimelhanol bis(diphenytpriospate^ 

[0843] The acrylic-based polymer emulsion 1 obtained in the above-described step (1) and a water-based emulsion 
of a lerpene-phenol resin which is a tacWHer (R-1050 manufactured by \bsuhara Chemical. Ud.) were added to the 
water dispersion liquid of 1 ,4-cyclohexariedimethanobis(dphenylphospate) prepared hereinabov e, follow ed by agitat- 
ing until attaining to a uniform liquid to obtain a water-based coating liquid having a solid concentration of 48% by 
weight Formulating ratio herein is 50 parts of the acrylic-based polymer and 1 7 parts of the tacWfier based on 100 parts 
of the solid plasticizer (1 ,4-cydohexanedi methanol bis(diphenyfehospate)). 

[0844] The above-described water-based coating liquid was coated on a PET fflm having the thickness of 25 nm 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/rn 2 , fol- 
lowed by drying at 40°C for 3 minutes to obtain a recording sheet M1 D. 

(6) Recording sheet M1E 

[0845] There were mixed 100 parts of resordnolbi6ldK2 ( e<iimethylphenyl)phc^e] (a melting point of 95°C) as a 
solid plasticizer, 15 parts of an anionic surface active agent (an ammonium salt of a polycarboxylic add) as a disper- 
sant and 80 parts of water, and those were crushed using a ball mil until attaining to an average partfcte diameter of 

2.6 jim to obtain a water dispersion liquid of resorcinolbis[dK2.6-dimethylphenyl)phospate]. 

[0846] The acryOc-based polymer emulsion 1 obtained In the above-described step (1) and a water-based emulsion 
of a terpens resin which is a tacWfier (R-1050 manufactured by Yasuhara Chemical, Ud.) were added to the water dis- 
persion liquid of resorcinolbis[di(2,6-tfmeW followed by agitating until attaining to a uniform Jiquid 
to obtain a water-based coating liquid having a soSd concentration of 45% by weight Formulating ratio herein is 50 
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parts of the acrylic-based polymer and 17 parts of the tacWfier based on 100 parts of the solid pfasScizer {resordnol- 
bisld(2,6-dimethytpheriyt)phospateD. 

[08471 The above-described water-based coating liquid was coated on a PET film having the thickness of 25 jun 
which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 12 g/rrf, fol- 
lowed by drying at 40'C lor 3 minutes to obtain a recording sheet M1 E. 

{7) Recording sheet M1F 

[0848] There were mixed 1 00 parts cf trirrtethylhydroquinone diacetate (a melting point of 1 09°C) as a solid plaeticizer, 
15 pans of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as adispersarrt. and 80parts 
of water, and those were crushed using a ball ma until attaining to an average particle diameter of 2.2 urn to obtain a 
water dispersion liquid of trimethyl hydroquiionediacetate. 

M8491 The acrylic-based polymer emulsion 1 obtained in the abcvesieecribed step (1) and a water-based emulsion 
STSrpene resin which is atacWfier (R-10SO manufactured by Yasuhara Chemical, Ltd.) were added to «™ ^as- 
persion liquid of trimethylhydroquhone diacetate. followed by agitating unti attaining to a uniform Squid to obtain a 
water-based coating liquid having a solid concentration of 46% by ^^^J^^^^^J" 
acrylic-based polymer and 17 parts of the tacWfier based on 100 parts of the solid plasttozer (tnrnetnylhydroquinone 

nwST^The above-described water-based coating liquid was coaled on a PET film having the thickness of25 \un 
which is treated by a corona discharge using a barcoater so that a coating amount alter drying becomes 12 g/m*. fol- 
lowed by drying at 40"C tor 3 minutes to obtain a recording sheet M1F. 

(8) Recording sheet M1Q 

[0851] A flask was charged with 10 g of Ambertist 15 (manufactured by Organ©, Ud.) which is a st^g acWic ion- 
Sohange resin. 30 g of kefoisophorone, 46-4 g of acetyl chloride, and 160 ml of 1 .2-dichloroethane. followed by allow- 
ing to react at 85°C for 6 hours. . ... . „ 

[0852] Reaction mixture was analyzed by gas chromatography and. as a result J^^™"™"'* ■ 
rial was completely consumed, and 3.4,5-trhnethylcatechol diacetate was produced in a yield of 65%. The reaction mix- 
ture was Htered. and filtrate was concentrated. Residual product concentrated fro ^'^" h ^ 
of ethyl acetate/hexane (volume ratio of 1/4) to obtain a white acfcuter crystal of 3,4,5-tomethylcatechol diacetate (a 
melting point: 120-CKa yield: 36%). 

13 C-NMR (CDOa) 6: 168.5. 168.2. 139.7. 138.9. 134.6. 133.8. 130.1. 121-5. 20.4. 20.3. 20.1. 15.6. 13.2 

MS (EH m/z: 236 (M*). 194. 152. 137 

WUcm- -1 ): 893. 1045. 1213. 1311. 1375. 1479. 1701. 

[08531 There were mixed 100 parts of the above-described 3.4.5-trimemylcatecriol diacetate which is a solid plaeti- 
cizer. 15 parts of an anionic surface active agent (a polycarboxylic ammonium salt) which is atf ^rBa^tand 80 parte 
of water, and then, by crushing until attaining to an average particle diameter of 2.0 jun uang a ball mill to obtain a water 
dispersion liquid of 3,4.5-trimethytcatechol diacetate. . 
[0854] The acrylic-based polymer emulsion 1 obtained in the +°~+*^ e Wn-\ ^^S^^l 
terpens resin which is a tacWfier. and water were added to the water dispersion Ik,ukJ of ^^"^^T*^ 
tate, followed by agitating until attaining to a uniform (.quid to obtain a water-based coating 

tration of 45% by weight Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parts of the tackfier 
based on 100 parte of the solid ptasticizer(3.4.5-to'rnethylcatech^ 

JS] The waTeTbased coating Iquid was coated on a PET f ilm having, the thickness of 25 jun whH* « treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 . followed by drying at 40 C 
for 3 minutes to obtain a recording sheet M1Q. 



Example M2 

[08561 A 2000-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for intro- 
ducing nitrogen, and a thermometer was charged wilh 219 parts of IPA and 1.23 part of AIBN while agitating to dissolve. 

5 Erf As co^wlyTner^aWe components, there were mixed 1 13.5 parts of MMA, 38.3 parts of BA. and 81 3 parts of a 
Polyethylen^ mettiacrylate (Blemmer PEG-200 manufactured by Ninon Yushi. Ud.). followed by addsig d^opw»e 
into the reaction vessel over approximately 4 hours. Alter the completion of the dropwise addrt.cn a solution composed 
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of 0 25 part of AIBN which is an additional catalyst and 25 parts of IPA was added dropwise, and reaction was further 
continued for 2 hours to corrtfete a polymerization. After the completion of the polymerization, 705 parts of water was 
added dropwise into the reaction vessel over approximately 2 hours while agitating to emulsify. After having been emul- 
sified, an acrylic-based polymer emulsion 2 (a solid concentration ol 36.5% by weight) was obtained by evaporating IRA 
using a rotary evaporator. 

[08581 The water dispersion liquid of blsCds-S.a.S^imrthykvclohflKyOphthalate obtained In the (3) of the Example M1 
and the water dispersion liquid of a rosin resin as a tackBier (E-625 manufactured by Arakawa Kagaku Kogyo, Lid.) were 
added to the acrylic-based polymer emulsion 2, followed by agitating until attaining to become homogeneous to obtain 
a water-based coating liquid having the solid concentration of 42% by weight 

[0859] Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parts of the tackifier based on 100 
parts of the solid plasticizer fjfcs(as^3>trimethylcy^ 

[0880] The water-based coating liquid was coated on a PET f am having the thickness of 25 urn which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 12 gym 2 , followed by drying at 40°C 
tor 3 minutes to obtain a recordng sheet M2. 

Example M3 

[0881 ] An acrylic-based polymer emulsion 3 (a solid concentration of 38.3% by weight) was likewise obtained as in 
the Example M2 except that there were employed 73.5 parts of MMA, 50.8 parts of BA, and 82.3 parts of 2-hydrox- 
yethytmethacrylate aa copolymerizable components. 

[08621 The water dispersion liquid of Ws(ds-3,3,54rimethylcyck)hexy0prithalate obtained in the (3) of the Example M1 
and the water dispersion liquid of a rosin resin as a tackifier (E-625 manufactured by Arakawa Kagaku Kogyo, Ltd.) were 
added to the acrylic-based polymer emulsion 3. followed by agitating until attaining to become homogeneous to obtain 
a water-based coating liquid having the solid concentration of 44% by weigtit 

[0863] Formulating ratio herein is 50 parts of the acrylic-based polymer and 17 parts of the tackifier based on 100 
parts by weight of the solid plasticizer |^<*-3 t 3 t 5-trime1hylcyck)hexyr) phthalatej. 

[0864] The water-based coating liquid was coated on a PET film having the thickness of 25 urn which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40°C 
for 3 minutes to obtain a recording sheet M3. 

Comparative Example Ml 

[0865] The acrylic-based polymer emulsion 1 obtained in the Example M1 was coated on a PET film having the thick- 
ness of 25 urn which is treated by a corona discharge using a barcoater so that a coating amount after drying becomes 
12 g/m 2 , followed by drying at 40°C for 3 minutes to obtain a recording sheet M4. 

Comparative Example M2 

[0866] An acrylic-based polymer emulsion 4 (a solid concentration of 36.7% by weight) was likewise obtained as in 
the Example M2 except that there were employed 93.7 parts of MMA and 98.7 parts of BA as copolymerizable compo- 

[0867] The water dispersion liquid of dicydohexytphthalate obtained in the (2) of the Exarrple M1 and the water dis- 
persion liquid of a terpene resin as a tackifier (R-1050 manufactured by ^suhara Chemical. Urf.) were added to the 
acrylic-based polymer emulsion 4, followed by agitating until attaining to become homogeneous to obtain a water- 
based coating liquid having the solid concentration of 42% by weight Formulating ratio herein is 50 parts of the acrylic- 
based polymer and 1 7 parts of the tackifier based on 1 00 parts of the solid plasticizer (dicydohexyfehthalate). 
[0868] The water-based coating liquid was coated on a PET film having the thickness of 25 urn which is treated by a 
corona discharge using a barcoater so that a coating amount after drying becomes 12 g/m 2 , followed by drying at 40*C 
for 3 minutes to obtain a recording sheet M5. 

Comparative Example M3 

[0869] The water dispersion liquid of dfcyclohexylphthalate obtained in the (2) of the Example M1 and the water dis- 
persion liquid of a terpene resin as a tackifier (R-1 050 manufactured by Yasuhara Chemical. Ud.) were added to an eth- 
? ylene-vinyl acetate copolymer (S-301 manufactured by Sumitomo Kagaku Kogyo, Ltd.), followed by agitating until 
attaining to become homogeneous to obtain a water-based coating liquid having the solid concentration of 48% by 
weight Formulating ratio herein is 50 parts of the ethylene-vinyl acetate copolymer and 1 7 parts of the tackifier based 
on 100 parts of the solid plasticizer (dicycfohexytphthalate). 
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mSTOI The water-based coating liquid was coated on a PETfilm having the thickness of 25 »m which is Seated by a 
SI dMhS^ S ScoaTer so that a coating amount after drying becomes 1 2 gft* followed by dryrg at 40«C 
for 3 minutes to obtain a recording sheet M6. 

Evaluation test 

[0871] in relation to the receding sheets obtained in the ^^ es ^ C 0 ^*^^^ 3 * 

were evaluated accoiding to the following methods. Evaluation results are shown In Table 16. 

55a £5 ^Sprinter (BJC^OJ manufactured by Cannon, Ltd.), coloring materials such as Cyan Yellow, 

Sm^CmISi overprinted, respectively, on the receding sheets obtained in the Examples and Compar- 

ative Examples to form a recording picture image. 

(Ink-absorbing ability) 

r08731 After orinting, a PPC copy paper was placed on a printed portion at interval of every determined time, and the 
^S wi charged on^e copy paper tor 10 seconds. After peeled off the copy paper, the presence or 
SfSirS SStZi S Si surface^wSvisualiy observed, and ink^bing ability was evaluated by a tone 
of period when the ink-moving to a back surface did not become observed. 

i (Printing conditions) 

P874] a printing ability was visually evaluated accordng to the following standards, 
o: Printing portion Is uniformly printed. 
a: Unevemess is sliojitly observed in the printing portion, 
x: Unevemess is remarkably observed in the printing portion. 
30 (Adhesive strength) 

[0875] l^onravlngar^^ 

L . * XKa w ^,.0 heated at 140°C for 30 seconds (the recording sheets N1C and M1G were neaiea ai 

^f^^^SS^Z and stuck on a glass plate [Micro Slide Glass "White Green Polish" man- 
* I^SS^ES followed by sticHng through £2^75! 
traverse whHe toadino the weight of 2 kg. The teal pieces were placed at an atmosphere of 23'C and 50% RH tor 1 day. 
££. « JSS *eng\?was measured at a tensile speed of 300 mnVhtinute and peeling angle of 180- using a 
tensile tester (Tension UCT-ST manufactured by Orientech. Ltd.). 

40 (Blocking resistance) 

rosTGl Resoective Wc-absorbing layers (an ink-receiving image layer) of 4 layers of the recording sheets in whteh a 
E!I irr«^S reoord^^re larrinated with a surface of a PET tarn on which an ink-absorbing layer is not formed 
SS toSng IT^-ISjSrf and utoer an atmosphere of 50-C tor 24 hours to evaluate btocWng reastance 
4$ according to the following standards. 

5: It was peeled without a peeling resistance. 

4: it was peeled while sightly sounding when being peeled. 

co 

3: It was peeled while continuously sounding when being peeled. 

2: Pressure-sensitive adhesive layer was partially left on a film surface when being peeled. 

55 1 : It was not peeled by blocking. 
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Table 16 



5 






Ink-absorbing 
ability 


Printing ability 


Adhesive 
strength (gf/25 
mm) 


Blocking resist- 
ance 




Example M1 


Recording sheet 
M1A 


2 minutes 


0 


850 


2 


10 




Recording sheet 
M1B 


2 minutes 


0 


1050 


5 






Recording sheet 
M1C 


2 minutes 


0 


730 


5 


16 




Recording sheet 
MID 


2 minutes 


0 


930 


5 






Recording sheet 
M1E 


2 minutes 


0 


880 


5 


SO 




Recording sheet 
M1F 


2 minutes 


o 


840 


5 






Recording sheet 
M1Q 


2 minutes 


0 


1010 1 


5 


25 


Example W& 


Recording sheet 
M2 


3 minutes 


o 




5 




Example M3 


Recording sheet 
M3 


3 minutes 


o 


950 


5 


SO 


Comparative 
Example M1 


Recording sheet 
M4 


2 minutes 


o 


0 


5 




Comparative 
Example M2 


Recording sheet 
M5 


>7 minutes 


x 


850 


2 


as 


Comparative 
Example M3 


Recording sheet 
M8 


>7 minutes 


■ x 


120 


5 



40 



SO 



66 



[08771 From the results of the Table 1 6. it is conf irmed that the recording sheets obtained in the Examples are excel- 
lent In the ink-absorbing ability and printing ability, and a sufficient adhesive strength can be obtained by thermally acti- 
vating. Further, the recording sheets M1B-M1Q are excellent in the blocking resistance. ^ 
[08781 On the other hand, although the recording sheet obtained in the Comparative €xample Ml » excellent in the 
ink-absorbing ability and printing abaity. an adhesive force was not shown. 

[0879] Although a sufficient adhesive force is obtained in the recording sheet obtained in the Contparatwe Example 
M2 a is poor in the ink-absorbing ability and blocking resistance Although a blocking resistance is excellent in the 
recording sheet obtained in the Comparative Example M3. it is low in the ink-absorbing ability and adhesive strength. 

Example N1 

(1) Ink-absmbing layer 1 

[0880] A 2000-ml reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube tor intro- 
ducing nitrogen, and a thermometer was charged with 219 parts of isopropyl alcohol (IPA) and 1 23 partof azobwsobu- 

tyronitrile(AIBN) while agitating to dissolve, followed by heating to 80°C. 

[0881 1 As copolymerizable components, there were mixed 59.1 parts of metnylmethacrytate. 59.1 parts of n-butytacr- 
vtate, 49.3 parts of diethylaminoethyl melhacrylate. 22.5 parts of acrylic acid, and 4.9 parts of trtmetrx^lanepropvl- 
methacrylatelY^ethaayloxyprcpyl trimethoxysflane] (A- 174 manufactured by Nfton Unicar. Ud.)J f**^^* 
dropwise into a flask over approximately 4 houre. After the completion of the dropwise addition, a solution conposed of 
0.25 part of AIBN which is an additional catalyst and 25 parts of IPA was added dropwise. and reaction was further con- 
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tinued for 2 hours to complete a polymerization. 

[0882] After the completion of the polymerization. 16 parte of acetic acid was added ,nto the 
705 T water was added dropwtee over approximately 2 hours while agitating to emulsrfy. After having beenemul- 
Sc-based pdymer emulsion (solid concentration of 34.8% by weight) was obtained by evaporatmg 

KST 8 A'wSerS^oatmg liquid was obtained by mbdng 86.2 parts (solid content of 30 ps£) * th. abwe- 
Sed caSclaT^asJ^lyrner emulsic with 700 parte ^^JJ^^l^^T^ 
tion of an acetoacetyl group-modified vinyl acetate-based copolymer (Z-320 manufactured by Ninon Gosel Kagaku 

U jL water-based coating liquid was coated on a polyethylene terephthalate film (Mer inax 7M manLifactured 
EkJ Japa? 3 neSnafter. occasionally referred as a merely "PET film") having the thicknessj <* 100 m whjct us 
freaSd sTi to reaS.y Share, followed by drying at 100'C tor 3 minutes to form an ink-absorbing layer 1 having the 
thickness of 15 rim. 

(2) Recording sheet N1 A 

[0885] There were mixed 1 00 parts of tts(cfe<J.3.5-tnniethyl cydohexyOpjrthalate (arneWng point d f 93-C) asa soft! 
SaSzer. 15 parts of an anionic surface active agent (an ammonium salt of a P^^^lf^jf^^^ 
80Pans water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2jur, to 
obtaTn a weterdiaoersion liquid of Ws(ds.3,3.5-trimethylcyclohexyl) phthalate, H is to be noted that an average partide 
d^ett^e S pSS was measured by a laser-diffractlon type particle size distribution meter (LA-500 man- 

SEUSSSSt* 5 15-C) which is a thermoplastic resin and a water-based emulsion of a emenere^whW, 
^SnSoS manufactured by Yasuhara Chemical. UrJ.) were added to 

a 3 frtrimellwlcyclohexyn phthalate prepared hereinabove, followed by agrtatmg unW attaining to a uniform liquid to 
fl^aZSSSMaSa^ havtng a solid concentration of 48% by weight . ■ 

"S^S^SZ^n is 26 parts of the thermoplastic resin (the «*^^ " 

»»*»ir Z Lne resinl based on 100 parts of the solid plastfcizer [bis(cis-3.3.5-tnmetriylcyclohexyl)phthalatel. 
ST tS SESSSiSSJS? aXressure-sensLe adhesive was coated on a back surface of a PET nm 
P^S* ^ te^m^he^k^absomina layer 1 obtained in the aboveKlescribed step (1) using a barcoater so that a 

(3) Recording sheet N1B 

' [08891 There were mixed 100 parte of dimenthyiphthaiate (a metting point of 134°C) as a ^ P'f^^ 15 ^ °* 
a^n ioniT^r^cTacSve^ent (ammonium salt of a polycarbaxyiic add) as a disperse* and 80 parte of water, and 
S wen^Wed using a ball mill until attaining to an average particle diameter of 2.5 urn to obtan a water cfspenaon 

, Kr ^^^emuteion of an acr^-based polymer V^*^*^™*^*^™. 
harina a class transition temperature Tg of 15-C) which is a thermoplastic roan and a water-based emuteon of a tor- 
pTe^ein^^stS^R-1050 manufactured by Warn 

Uquid of dimenthylphlhalate, followed by agitating until attaining to a uniform iqudto obtain 'J 1 ^^^ 
LenStve adS having a solid concentration of 52% by weight Formulating rate ^'"^^^ J^S^ 
« resin (the acrylc-basad polymer) and 17 parts of the tackiier (the terpene ream) based on 100 parte of the soiid 

^I'^e^nSthermai.y- and pressure-sensrtrve adheshre was coated on a back surface of a PET film 

Kih SatSmSS ink^sorbTng layer 1 obtained in the ^^^ILSa iSS ZZ Si 
coating amount after drying becomes 12 g/m 2 . followed by drying at 40-C for 2 minutes to obtain a record.ng sheet N1B. 

» 

(4) Recording sheet NIC 

n»Mi There were mixed 1 00 parte of 1 ,4-cyclohexanedimethanol bis(d'phenylphospate) (a melting point of 97°C) as 
S pSeTTs^S or« onic sur^acUva aflant (an ammonium salt of a pcaycarboxyUc add) as a d, spar- 
« L^ andWTte of water, and those were crushed using a ball mil until attaining to an average partde diameter of 
Tsumto obtain a water dispersion liquid of 1 ,4-cyclohexanedimethanol bis(diphenylphospata). 
S T^Xl*™*ool an ac^2£sed ^J^^^^^^^^. 
having a glass transition temperature Tg of 1 5'C) which is a thermoplastic re«n and a water-based dspenaon of a tor- 
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pens resin which is a tacMfier (R-1050 manufactured by Yasuhara Chemical. Ltd.) were added to the water dispersion 
liquid of 1 4-cydohexanedimethanol bis(diphenylphospate). followed by agitating until attaining to a uniform liquid to 
obtain a thermaOy- and pressure-sensitive adhesive having a solid concentration of 50% by weight 
[08941 Formulating ratio herein is 26 parts of the thermoplastic resin (the acryic-based polymer) and 1 7 parts of the 
tacMfier (the terpene resin) based on 100 parts of the solid plasBcaer [1 .4^ohexanedimatharx3to t s(diphenytphos- 

[0895] The above-described thermally, and pressure-sensitive adhesive was coated on a back surface of a PET f 0m 
in whteh there Is formed the irtk^bsorbtng layer 1 obtained In the above-descrfoed step (1) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 , fallowed by drying at 40«C far 2 minutes to obtain a recording sheet N1C. 

(5) Recording sheet N1D 

[0896] There were mixed 100 parts of resorcinol bis[di(2,6^imetrry^ <a melting point ol 95°C) as a 

solid plastidzer, 15 parts of an anionic surface active agent (an arrononum salt of a polycarboxylic acid) as a disper- 
sant, and 80 parts of water, and those were crushed using a ball mill until attaining to an average particle diameter of 
2 6 urn to obtain a water dispersion liquid of reswdnolbis[rf(2,6-dimethylp 

[08971 The water-based emulsion of an acrylic-based polymer p^trrylhexylacrylaie^tyrene-acrylic acid copolymer 
having a glass transition temperature Tg of 15*C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pene resin which is a tacMfier (R-1050 manufactured by \asuhara Chemical, Ltd.) were added to ^waier d^erston 
IkMd of resordnobis[di(2 I Mimethytphenyl)phosphate], followed by agitating until attaining to a uniform tajuid to obtain 
a water-based coating liquid having a solid concentration of 50% by weight Formulating ratio herein Is 50 parte of the 
thermoplastic resin (the acrylic-based polymer) and 1 7 parts of the tackif ier (the terpene resin) based on 100 parts of 
the solid plastidzer [1 ,4-cydohexanedimethanol bis(dipheny^ospate)]. 

[08981 The above-descrfoed thermally- and pressure-sensitive adhesive was coated on a back surface of a PET tarn 
in which there is formed the ink-absorbing layer 1 obtained in the above-described step (1) using a barcoater so that a 
coating amount after drying becomes 1 2 g/m 2 , fallowed by drying at 40°C tor 2 minutes to obtain a recorcSng sheet N1 D. 

(6) Recording sheet N1E 

[0899] There were rrtxedl 0« parts of trimethylr^ 

15 parts of an anionic surface active agent (an ammonium salt of a polycarboxyfic acid) as a dispersant, and 80 parts 
of water, and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 um to obtain a 
water dispersion liquid of trirnethylhydroquinonediacetate. . . 

[0900] The water-based emulsion of an acrylic-based polymer (2-ethylhexylac^ate-6tyrene-acryl»c actd copolymer 
having a glass transition temperature Tg of 1 5*C) which is a thermoplastic resin and a water-based emulsion of a ter- 
pene resin which is a tacWfier (R-1050 manufactured by Yasuhara Chemical. Ltd.) were added to the water d^perston 
Ikjuid of trirr«triythydroquinone diacetate, followed by agitating until attaining to a uniform liquid to obtain a thermally- 
and pressure-sensitive adhesive having a solid concentration of 48% by weight. Formulating ratio herein is 26 parts of 
the thermoplastic resin (the acrylic-based polymer) and 1 7 parts of the tackflier (the terpene resin) based on KK> parts 
of trie solid r^cizerOrimethylhyoVo^ ^ . PPT „ m 

[0901 ] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PtT f 3m 
in which there is formed the ink-absorbing layer 1 obtained in the abov^described step (1) using a barcoater so that a 
coaling amount after drying becomes 1 2 p/m 2 , followed by drying at 40"C for 2 minutes to obtain a recording sheet N1 E. 

(7)Recordir^sheetN1F 

[0902] A flask was charged with 10 g of Amber Est 15 (manufactured by Organo. Lid.) which is a strong acidic ion- 
exchange resin, 30 g of ketoisophorone, 46.4 g of acetyl chloride, and 160 ml of 1 ,2-o**toroethane, followed by allow- 
ing to react at 85°C for 6 hours, 
i [0903] Reaction mixture was analyzed by gas chromatography and, ketoisophorone whteh is a raw material was com- 
pletely consumed, and 3,4,5-trirnethylcatechol diacetate was produced in a yield of 65%. 

[0904] The reaction mixture was filtered, and a filtrate was concentrated. Residual proouct concentrated w^ recrys- 
tallized from a mixed solvent of ethyl acetate/hexane (volume ratio of 1/4) to obtain a white adcUar crystal of 3.4.5-tn- 
methylcatechol diacetate (a melting point: 120°C) (a yield: 38%). 

! 13 C-NMR (CDCy 6: 168.5, 168.2. 139.7, 138.9. 134.6. 133.8, 130.1, 121.5,20.4,20.3.20.1, 15.6. 13.2 
MS (El + ) m/z: 236 (NT). 194. 152. 137 
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IR (cm 1 ): 893. 1045. 1213. 1311. 1375. 1479. 1701. 

monsi T*. 0 « were mind 100 Darts of the above-described 3 .4,5-trimethykatechol diacetate which is a solid plasti. 

ST, 5 ofTn aS SESZwS* pohycarboxySc ammonium «*) a 

ofwater aether, by crushing until attaining to an average partids diameter of 2.0 urn us^q a bail rn.ll to obtam a water 

S'° n Th^ 

K a gtos^aSTfemperature Tg « «C» which is a thermoplastic**, and a ^^^a^iaciS' 
oSZesin which ia a tacWf ierTand water ware added to the water dtepsrsion liqud ^^"^J"™ f^S^ 
SloweXTg^ing until attaining to a uniform liquid to obtain a water-based 

, S fZ ,iatinn ratio herein ia 26 parte of the thermoplastic resin (the acrylic-based polymer) and 17 



Example N2 
(1) Ink-absorbing layer 2 



maoffl A 1 5 wt%-aqueous solution of a modified vinyl acetate-based copolymer (OKS-7158G ^^ r f^ Nlh0 " 
SKa^^^SaTeSon a PET film (Merinex 705 manufactured by ICI Japan. Ltd.)having the 
X- wSis^eard sols to readily-adhera. fcUowed by dry,n 0 at ^ »or 3 m^ejto %£S£?££> 
♦T»wMmo« nf«nm. Subseauently. 48 parts off cyclohexanol was added to 100 parts of a metnyiceiiosoive sowoon 

SfoTm a coating liquid (a dope). The coaling liquid was coated on (he resin layer, and an 
urn through drying under an atmosphere of temperature of 25»C and hurredrty of 90% RHfor 5 minutes am men nu-v, 
for 3 minutes. 

(2) Recording sheet N2A 

mown The water-based emulsion of an acrylic-based polymer (2-etnyUwtylar^ate-methylmethacrytate-aorylic acid 

mm%^ above-described thermally- and pressure-sensitive adhesive was coated on a backsurfaoeof a PET film 

45 (3) Recording sheet N2B 

ID9111 The water-based emulsion of an acrylic-based polymer ^ e ^^ a ^ B ^^ lm ^ a ^ a ^^ 

TS£!2ZSL • » p«r* ol ft. (*• acn**««J |X^»«l23pa*o< *.***« (ft. 



36 



40 
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(4) Recording sheet N2C 



[091 31 The water-based emulsion of an acrylic-based polymer (2-ethy1h8xylacfytateHtteth^ acid 
copolymer having a glass transition temperature Tg of 25«C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tackrfier (E-625 manufactured by Arakawa Kagaku Kogyo. Lid.) were added to a water dis- 
persion liquid of 1 ,4-cyclohexanedimethanol Hsfdiphenytphosphate) obtained in the (4) of the Example N1 . followed by 
agitating until attaining to become homogeneous to obtain a thermally- and pressure-sensitive adhesive having the 
solid concentration of 52% by weight Formulating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based 
polymer) and 23 parts of the tacMfier (the rosin resin) based on 100 parts of the solid plastfcizer [1,4-cydohexaned- 
imethand bis(c5phenylphosphate)]. 

[0914] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET tarn 
in which there is formed the ink-absorbing layer 2 obtained in the above<Jesciibed step (1) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 , followed by drying at 40^ for 2 minutes to obtain a recording sheet N2C. 



(5) Recording sheet N2D 



[0915J The water-based emulsion of an acrylic-based polymer (2-ethyiheKylacrylate-met^^ acid 
copolymer having a glass transition temperature Tg of 25°C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tackrfier (E-625 manufactured by Arakawa Kagaku Kbgyo. Ltd.) were added to a water dis- 
persion liquid of resorcinol bis[di(2,6<iirnethylpheny0phosphate] obtained in the (5) of the Example N1 , followed by agi- 
tating until attaining to become homogeneous to obtain a water-based coating liquid having the solid concentration of 
50% by weight. Formulating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based polymer) and 23 parts 
of the tadtifier (the rosin resin) based on 100 parts of the soid pJastfcfeer (resorcinol bis[dK2.6-cfimethylphenyl)ph06- 

rasii] TTie above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET f Dm 
in wWch there is formed the ink-absorbing layer 2 obtained in the above-described step (1 ) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 , followed by drying at 40*C for 2 minutes to obtain a recorolng sheet N20. 

(6) Recording sheet N2E 

[091 71 The water-based emulsion of an acrylic-based polymer (2-ethytheocylaci^ate-met^^ acid 
copolymer having a glass transition temperature Tg of 25«C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tackrfier (E-625 manufactured by Arakawa Kagaku Kogyo, Ltd.) were added to a water dis- 
persion liquid of trimethylhydroquinone diacetate obtained in the (6) of the Example N1. followed by agitating until 
attaining to become homogeneous to obtain a water-based coating liquid having the solid concentration of 52% by 
weight Formulating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based polymer) and 23 parts of the 
tackrfier (the rosin resin) based on 100 parts of the solid plastfcizer (trimethylhydroquinone diacetate). 
[0918] The above-described thermally- and pressure-sensitive adhesive was coated on a back surface of a PET film 
in wWch there is formed the ink-absorbing layer 2 obtained in the above-described step (1 ) using a barcoater so that a 
coating amount after drying becomes 12 g/m 2 , followed by drying at 40-C for 2 minutes to obtain a recording sheet N2E. 

(7) Recording sheet N2F 

[091 9] The water-based emulsion of an acrylic-based polymer (2-ethythexylacrytate-mri acid 
copolymer having a glass transition temperature Tg of 25«C) which is a thermoplastic resin and the water dispersion 
liquid of a rosin resin as a tackrfier (E-625 manufactured by Arakawa Kagaku Kbgyo. Uri.) were added to a water dis- 
persion liquid of 3A5^ methytaatechol diacetate obtained in the (7) of the Example N1. followed by agitating until 
attaining to become homogeneous to obtain a thermally- and pressure-sensitive adhesive having the solid concentra- 
tion of 48% by weight Formulating ratio herein is 39 parts of the thermoplastic resin (the acrylic-based polymer) and 
i 23 parts of the tacWfter (the rosin resin) based on 100 parts by weight of the soDd plastfcizer (3,4,5-trimethyteatechol 
diacetate). 

[0920] The above-descrtoed thermally- and pressure-sensitive adhesive was coated on a back surface of a PET f Bm 
in which there is formed the ink-absorbing layer 2 obtained in the above-descrfoed step (1) using a barcoater so that a 
coating amount after drying becomes 1 2 gym 2 , followed by drying at 40«C for 2 minutes to obtain a recording sheet N2F. 
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Comparative Example N1 
(1) Recording sheet N3A 

[0921 ] There were mixed 1 00 parte of dteydohexylprttaJate (a melting point of 65-C) ^ asol« plartc^er. 15 parts 
S?n anionic surface active agent (an ammonium sait of a ^^^^^^S^T^S- 
and those were crushed using a ball mill until attaining to an average particle diameter of 2.2 |im to obtain a water as 

barooater so that a coating amount after drying becomes 12 g/rrr, lo-owea oy uryiny « -~ 
recording sheet N3A. 

(2) Recording sheet N3B 

recording sheet N3B. 
Comparative Example N2 

(1) Recording sheet (N4A) 

rc«2fii A hot-melt type adhesive (MU74 manufactured by Kbnishi) as a hot-melt layer was coaled on a teck surface 
N1 by spray-coating so that a coating amount after drying becomes 12 g/m 2 to obtain a recording sheet N4A. 

(2) Recording sheet (N4B) 

m«*-r, a h^oit *vn ft Adiesive (MU74 manufactured by KbnishO as a hot-melt layer was coated on a back surface 
N2 by spray-coating so that a coating amount after drying becomes 12 g/m 2 to obtain a recording sheet N4B. 
Evaluation test 

50 [0928] m retation to the recording sheets obtained in the Examples and Costive E^ee. a variety of properties 
weVl evaluated according to the following methods. Evaluation results are shown .n Table 17. 
^„ f^Snrinter (BJC-420J manufactured by Cannon. Ltd.). coloring materials such as Cyan Yellow. 

^Srrwle a^, o^ Si ^espect.e.y, on recording sheets c*t*ned m the Examp.es and Compar- 

66 ative Examples to form a recording picture image. 
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(Ink-absorbing ability) 

[09301 After printing, a PPC copy paper was placed on a printed portion for every determined time, and the loading 
(250 g/cm 2 ) was charged on the copy paper for 1 0 seconds. After peeled off the copy paper, the presence or the 
? absence of ink-moving to a back surface was visually observed, and ink-absorbing ability was evaluated by a time of 
period until the Ink-moving to a back surface does not become observed. 

(Printing ability) 

io [0931] A printing condition was visually evaluated according to the following standards, 
o: Printing portion is uniform. 

a: Unevenness is slighfly observed in the printing portion, 
x: Unevenness is remarkably observed in the printing portion. 
(Water immersion test) 

[09321 After having immersed the printing portion in water of 30°C for 1 minute, it was vertically raised, and dried by 
sufficiently removing water. After having dried, a printing condition was visually evaluated according to the following 



16 



o: Printing portion is completely remained. 

25 

a: Blot is observed m the printing portion, 
x: Printing portion is not remained. 
90 (Adhesive strength) 

[09331 Recording sheet obtained was cut Into the size of width of 25 mm and length of 125 mm to prepare test pieces. 
The test pieces were heated at 140*C for 30 seconds (in the recording sheets N1B, N1F, N2B, and N2F, 160°C for 30 
seconds) to produce tackiness, and stuck on a glass plate [ftfcro Slide Glass "White Green Polish" manufactured by 
35 Iwaki Glass. Ltd.], followed by sticking through compressing with a rubber roll by making one round traverse while load- 
ing the weight of 2 kg. The test pi eoes were placed at an atmosphere of 23°C and 50% RH for 1 day. and then an adhe- 
sive force was measured at a tensile speed of 300 mnrvminute and peering angle of 180° using a tensie tester (Tensilon 
UCT-5T manufactured by Orientech, Ud.). 

40 (Blocking resistance) 

[09341 Respective ink-absorbing layers of 4 layers of the recording sheets in which a picture image is not recorded 
were laminated with a delayed-tack layer at the loading the weight of 500 g/cm 2 and under an atmosphere of 50«C for 
24 hours to evaluate blocking resistance according to the following standards. 

46 

5: It was peeled without a peeling resistance 
4: It was peeled while slightly sounding when being peeled. 
60 3: It was peeled while continuously soundng when being peeled. 

2: Pressure-sensitive adhesive layer was partially left on a film surface when being peeled. 
1: rt was not peeled by blocking. 

65 
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Table 17 



Example N1 


Recording sneer wi m 


IAA ! 


PA 
o 


WIT I 

o 


AS 
1250 


"br" 

5 




Recording sneer ni d 


O 1 III r »W LCv> 


o 


o 


1130 


5 




Recording sheet ni v 




Q 


o 


950 


5 






3 minutes 


o 


o 


930 


5 




Recording sheet Ni c 


o mini rtnn 
O rninuvpo 


Q 


o 


830 


5 




Recording sneer nn r 


9 minutes 


o 


o 


840 


5 


Example N2 


__ ■« _ 1 (Ilk Jk 

Recording sheet M2A 


<1 mtfiUie 


n 

V 


o 


1180 


5 


Recording sheet N2B 


<1 minute 


0 


o 


1050 


5 




Recording sheet N2C 


<1 minute 


0 


o 


950 


5 




Recording sheet N2D 


<1 minute 


o 


o 


1030 


5 




Recording sheet N2E 


<1 minute 


0 


o 


850 


5 




Recording sheet N2F 


<1 minute 


0 


o 


920 


5 


Comparative Example N1 


Recording sheet N3A 


3 minutes 


0 


o 


960 


2 


Recording sheet MSB 


3 minutes 


0 


o 


850 


2 


Comparative Example N2 


Recording sheet N4A 


3 minutes 


0 


o 


550 


1 


Recording sheet N4B 


3 minutes 


o 


o 


480 


1 



[0935] in the Ibble 17, abbreviations are as follows. 

IAA: Ink-absorbing ability 

PA: Printing ability 

WIT: Water immersion test 

AS: Adhesive strength (gtY25mm) 

BR: Blocking resistance 

[09361 From the results of the Table 17. it is confrmed that the recording sheets obtained in »e Example* ^ej etc* 
Kthe iT^JS ability, printing ability, water resistance, and blocking resistan^ 

L^ il^nS^ On the other hand, although the recording sheets obtained in the Comparative 

ability, printing abiity, and water resistance, ablocking resistance Is unprac- 

tkally low. 



Preparation Example 01 

(Preparation erf a water dispersion liquid 01 ot a solid ptasBcbter) 

moan There were mixed 100 parts by weight of bis(cis-3.3,5^imethyteydohexy0phthalal9 <a melting point 93«Q 
J£Z ZeZtoSan artJKrtece active agent (an ammonium salt of a polycarboxylic add) as adspersant. 
^5 Ji ^ X iSI 2 w*Tutf SoMwere crushed using a ball mill until attaining to an average part.de diameter 

ylcyclohexyl) phthalate. 
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Preparation Exanple 02 

(Preparation of a water rfsperslon liquid 02 of a solid plasticizer) 

[0938] TTierQ were mixed 100 parts by weight of resortintrt bfe[(«2.6Krimethy^ (a melting point: 

9500 ^ 15 parts by weight of an anionic surface active agent (an ammonium salt of a pdycarboxytic add) as a dis- 
persant and 80 parts by weight of water, and those were crushed using a ban mill until attaining to an average particle 
diameter of 2.6 urn to obtain a water dspersion liquid (the water dispersion liquid 02 of a solid plasticizer) of resordnol 
Ks[di^ ( 6^ethy^henyl)ph06phate]. 

Preparation Example 03 

(Preparation of a water cfispersion liquid OS of a solid plasticizer} 

[0939] There were mixed 100 parts by weight of trimethylhydroquinone tfacetate (a melting point: 109»C) and 15 
parts by weight of an anionic surface active agent (an ammonium salt of a poiycaiboxylic acid) as a dfepersant and 80 
parts by weight of water, and those were crushed using a bail mfll until attaining to an average particle diameter of 2.2 
urn to obtain a water dispersion liquid (the water dispersion liquid 03 of a solid plasticizer) of trimethylhydroquinona cfia- 
cetate. 

Preparation Example 04 

(Preparation of a water cfispersion liquid 04 of a solid plasticizer} 

[0940] There were mixed 1 00 parts by weight of cficydohexytphthalate (a melting point: 65°C) as a soBd plasticizer, 
1 5 parts by weight of an anionic surface active agent (an ammonium salt of a polycarboxylic acid) as a dispersant. and 
80 parts by weitfit of water, and those were crushed using a ban mil until attaining to an average particle diameter of 
22. ftm to obtain a water dispersion liquid (the water dispersion liquid 04 of a solid plasticizer) of dicydohexytphthalate. 

Example Ol 

[0941] A water-based emulsion of an acrylic-based polymer (2^^exylacrytate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25*C) which is a thermoplastic resin, a water-based emulsion of a terpens resin 
which is a tackHier. and water were added to the water dispersion liquid of bts(ds-3.3.5*imethylcydo^ 
and resorcinol bis[di(2 t 6KJimethytphenyl)phosphate] which are water dispersion liquids 01 and 02 of a solid plastozer 
prepared hereinabove in solid content ratio of 50:50 by weight followed by agitating unta attaining to a uniform liquid to 
obtain a thermally- and pressure-sensitive adhesive having a solid concentration of 47% by weight. Formulating ratio 
herein is 1 7 parts by weitfrt of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackHier 
(the terpene resin) based on 1 00 parts by weight of the solid plasticizer. 

[0942] The thermaOy- and pressure-sensitive adhesive prepared hereinabove was coated on one surface of a polyvi- 
nylchloride-made shrink f im having the thickness of 25 urn using a barcoater so that a coating amount a^erdrying 
becomes 1 0 g/m 2 . followed by drying at 40*C for 2 minutes. The film was cut into the width of 7cm and the length of 29 
cm, and it was cylindrical* formed so thai a pressure-sensitive adhesive layer is situated inside and both edges are 
adhered each other by an adhesive to obtain a shrink label. The shrink label was temporarily fixed at a position of an 
outside of a polyethylene terephthalate-made bottle (hereinafter, occasionally referred to as merely "PET bottle"), and 
it was placed in an oven of 100°C for 3 minutes. As a result the shrink label was able to be fixed at a desired position 
by a shrinking force of the shrink label and tackiness of the pressure-sensitive adhesive. 



Example 02 



[0943] A water-based emul sion of an acrylic-based polymer (2-ethyfiexylacry^ add copolymer hav- 

ing a glass transition temperature Tg of 25*C) which is a thermoplastic resin, a water-based emulsion of a terpene resm 
which is a tacWfier. and water were added to the water dispersion Gquid of bis(w-3.3.5^methylcyd^ 
and trimethylhydroquinone diacetate which are the water dispersion liquids 01 and 03 of a sofid plasticizer prepared 
hereinabove in solid content ratio of 50:50 by weight, followed by agitating until attaining to a uniform liquid tooWajna 
thermally- and pressure-sensitive adhesive (a thermoplastic resin composition) having a solid concentration of 50% by 
weight Formulating ratio herein is 17 parts by weight of the thermoplastic resin (the acrylic-fcased polymer) and 26 
parts by weight of the tackrfier (the terpene resin) based on 100 parts by weight of the solid plasticizer. 
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[0944] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface for printing of 
an polyethylene-made shrink f 1m having one printed surface and the thickness of 30 jim bygravure coating in a stipe- 
state of the width of 1 mm-interval, followed by drying at 40'C. The film was cut into the width of 7 cm and the length of 
29 cm, and it was cylindrical^ formed so that the thermally- and pressure-sensitive adhesive layer is situated inside and 
both edges are adhered each other by heat sealing to obtain a shrink label. The shrink label was temporarily fixed at a 
position of an outside of a PET bottle, and it was placed in an oven of 120°C for 3 minutes. As a result, the shrink label 
was able to be fixed at a desired position by a shrinking force of the shrink label and tackiness of the pressure-sensitive 
adhesive. 

Example 03 

[0945] a water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpens resin 
which is a tackifier, and water were added to the water dispersion liquid of bis(cis-3 f 3,5^imethylcyclohexy0phthalate ( 
resorcinol bistdi(2,6-dimethylphenyl)phosphate] ( and trimethylhydroquinone diacetate which are the water dispersion 
liquids 01-03 of a solid plasticizer prepared hereinabove in solid content ratio of 3555:35 by weight followed by agi- 
tating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive (a thermoplastic resin 
composition) having a solid concentration of 48% by weight 

[0946] Formulating ratio herein is 17 parts by weight of the thermoplastic resin (the acrylc-based polymer) and 26 
parts by weight of the tackK ter (the terpene resin) based on 100 parts by weight of the solid plasticizer. 
[0947] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on opposite surface of a 
surface for printing of an polyethylene-made shrink film having one printed surface and the thickness of 30 ^m by gia- 
vure coating in a dot-state, followed by drying at 40°C. The film was cut into the width of 7 cm and the length of 29 cm, 
and it was cylindrical ly formed so that the thermally- and pressure-sensitive adhesive layer is situated inside and both 
edges are adhered each other by heat sealing to obtain a shrink label. 

[0948] The shrink label was temporarily fixed at a position of an outside of a PET bottle, and it was placed in an oven 
of 120°C for 3 minutes. As a result, the shririk label was able to be fixed at a desired position by a shrinking force of the 
shrink label and tackiness of the pressure-sensitive adhesive. 

Example 04 

[0949] A water-based emulsion of an acrylic-based polymer (2-ethylhexylacrylate-styrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25°C) which is a thermoplastic resin, a water-based emulsion of a terpene reein 
which is a tackifier, and water were added to the water dispersion liquid of bis(ds-3.3.5-trimethylcydohexy0phthalate. 
resorcinol bis[di(2 ( 6-dimethylphenyl)phosphate]. trimethylhydroquinone diacetate. and dicydohexyl phthalate which are 
the water dispersion liquids 01-04 of a solid plasticizer prepared hereinabove in solid content ratio of 30:30:30:10 by 
weight followed by agitating until attaining to a uniform liquid to obtain a thermally- and pressure-sensitive adhesive (a 
thermoplastic resin composition) having a solid content of 45% by weight. Formulating ratio herein is 17 parts by weight 
of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tackifier (the terpene resin) based 
on 100 parts by weight of the solid plasticizer. 

[0950] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface for printing of 
an polyethylene-made shrink film having one printed surface and the thickness of 25 nm by gravure coating at 1 crrr- 
portion alone in a range of the width of 7 cm and the length of 29 cm, followed by drying at 40°C. The film was cut into 
the width of 7 cm and the length of 29 cm, and it was cylindrical^ formed so that the thermally- and pressure-sensitive 
adhesive layer is situated inside and both edges are adhered each other by heat sealing to obtain a shrink label. The 
shrink labe* was tempoiariy fixed at a position of an outside of a PET bottle, and it was placed in an oven of 120'C for 
3 minutes. As a result the shrink label was able to be fixed at a desired position by a shrinking force of the shrink label 
and tackiness of the thermally- and pressure-sensitive adhesive. 

Comparative Example 01 

0)951] A polyviriylcNoride-made shrink film having the thickness of 26 Jim was cut into the width of 7 cm and the 
length of 29 cm, and it was cylindricaBy formed so that both edges are adhered each other by an adhesive to obtain a 
shrink label. The shrink \sbeA was temporarily fixed at a position of an outside of a PET bottle, and it was placed in an 
oven of 1 00°C for 3 minutes. As a result, the shrink label was able to be fixed at a desired position by a shrinking force 
of the shrink label. 
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to 
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Comparative Example 02 

[0952] A polyethylene-made shrink film having one primed surface and the thickness of 30 |im was cut into the width 
of 7 cm and the length of 29 cm, and it was cylindrical^ formed so thai a printed surface becomes inside and both edges 
are adhered each other by heat-sealing to obtain a shrink label. The shrink label was temporarily fixed at a position of 
an outside of a PET bottle, and It was placed In an oven of 120*C tor 3 minutes. As a result the label was able to be 
f ixed at a desired position by a shrinking force ol the shrink label. 

Comparative Example OS 

[09531 A water-based emulsion of an acrylic-based polymer (2-ethylhexytecrytate-6tyrene-acrylic acid copolymer hav- 
ing a glass transition temperature Tg of 25*C) which is a thermoplastic resin, a water-based emulsion of a terpens resin 
which is a tacWf ier, and water were added to the water dispersion liquid of oTcyctohexyl phthaJate (the water dispersion 
liquid 4 of a solid plasticizer) prepared hereinabove, followed by agitating until attaining to a uniform liquid to obtain a 
ttSrmally- and preesure-eeneitive adhesive having a solid concentration of 50% by weight Formulating ratio herein is 
1 7 parts by weight of the thermoplastic resin (the acrylic-based polymer) and 26 parts by weight of the tactaher (the ter- 
pens resin) based on 100 parts by weight of the solid plasticizer (dicydohaxyl phthalate). 

[0954] The thermally- and pressure-sensitive adhesive prepared hereinabove was coated on a surface for panting of 
an MlyvtnylcMoride-made shrink f Dm having one printed surface and the thickness of 25 pm using a barcoater so that 
a coating amount after drying becomes 1 0 g/m 2 . followed by drying at WCfor 2 minutes. The f Om was cut into the jwdth 
of 7 cm and the length of 29 cm. and it was cylindrically formed so that the thermally- and pressure-sensitive adhesive 
layer is situated inside and both edges are adhered each other by heat seeing to obtain a shrink label. 
[0955] The shrink label was temporarily fixed at a position of an outside of a PET bottle, and it was placed in an oven 
of 100'C for 3 minutes. As a result, the shrink label was able to be fixed at a desired position by a shnnking force of the 
shrink label and tackiness of the pressure-sensitive adhesive. 



Performance test 
(transparency) 

[0956] A PET bottle on which a shrink label is stuck was placed under an atmosphere of 23»C and 50% RH, and trans- 
parency was visually evaluated after 1 day, 1 month, and 3 months. Results are shown In Table 18. 

(Adhesive property) 

[09571 There was repeated 10 times a cycle test that a PET bottle on which a shrink label is stuck was placed under 
a condition of -S»C for 10 hours, a condition of 23'C and 50% RH tor 10 hours, a condition of WC and 80% RH for 10 
hours, acoixftion of 23"C and 50% RH for 10 hours. The presence or the absence of fan of the label was conln-med. 
and the absence of fall was evaluated as "o", and the presence of fall was evaluated as V. Reeute are shown in Table 
18. 



table 18 



so 
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Transparency 


Adhesive property 




After | 






1-day 


1 -month 


3- months 


o 


Exarr^pleOI 


Trans. 


Trans. 


Trans. 


o 


Example 02 


Trans. 


Trans. 


Trans. 


o 


Example 03 


Trans. 


Trans. 


Trans. 


o 


Example 04 


Trans. 


Trans. 


Trans. 


o 


Comparative Example 01 


Trans. 


Trans. 


Trans. 


X 


Comparative Example 02 


Trans, 


Trans. 


Trans. 


x 


Comparative Example 03 


Trans. 


Opaque 


Opaque 


x 
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[0958] In the Table 18. Trans, means "transparent". 

[0959] From the results of the TeJble 1 8, it is evident that the labels in the Comparative Example© 01 and 02 were not 
able to follow deformation by a change of surroundings, and dropped. In the label of the Comparative Example 03. the 
solid plasticizer changed to "Opaque" by recrystalization after 1 month, and the printing portion became indistinct and 
rt dropped by decline of adhesive strength. On the other hand, the labels of the Examples 01 -04 maintained a high 
transparency even after 3 -months ami, did not also drop without decline of adhesive strength. 

Example PI 

[0960] 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube for introobdng 
nitrogen, and a thermometer was charged with 219 parts by weight of isopropylalcohol (hereinafter, abbreviated to 
"IPA"), and 0.62 part by weight of azobisisobutyronHrile (hereinafter, abbreviated as "AIBIM") was added while agitating 
to dissolve, followed by heating to 80°C. As copdymerizable components, there were mixed 135.7 parts by weight of 
methylmethacrylate (MM A), 86.3 parts by weight of n-butylacrylate (BA), 7.39 parts by weight of acrylic acid (AA), 4.94 
parts by weight of 3-methacryloxypropyi trimethoxy sflane (Ar174 manufactured by Ninon Unicar, Ud.), and 12.3 parte 
by weight of an a-(3-methacrylcxypro^porycimethylsiloxane (FM-0711 manufactured by Chisso. Ltd.). followed by 
adding dropwise into the reaction vessel using the dropping funnel over approximately 4 hours. After the completion of 
the dropwise adcftion, 0.25 part by weight of AIBN which is an additional catalyst was dissolved in 25 parts by weight 
of IPA, and it was added dropwise into the reaction vessel, and reaction was further continued for 2 hours. 
[0961] After the completion of the polymerization, 6.95 parts by weight of 25 wt%-aqueous ammonia was added into 
the reaction vessel, and 705 parts by weight of water was added dropwise Into the reaction vessel over approximately 
2 hours while agitating to emulsify. 

[0962] After being emuteiied. a desired water-based resin composition was obtained by evaporating IRA using a 
rotary evaporator. In the water-based resin composition, solid content was 40% by weight 

Example P2 

[0963] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that the 
amount of n-butylacrylate was changed to 74.0 parte by weight and the amount of the a-(3^ethacryloxypropyl)poly- 
dimethylsiloxane (FM-0711) was changed to 24.7 parts by weight as copdymerizable components to obtain a water- 
based resin composition. 

Example P3 

[0964] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that the 
amount of n-butylacrylate was changed to 49.3 parts by weight and the amount of the a-(3^ethaa7taxypropyl)poly- 
diriethylsiloxane (FM-071 1) was changed to 49.3 parts by weight as copdymerizable components to obtain a water- 
based resin composition. 

Example P4 

[0965] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that n-buty- 
lacrylate was not employed and the amount of the o>(3-methacrytaxvpropyl) polydimethylsilcocane (FM-0711) was 
changed to 98.7 parts by weight as copolymer izable components to obtain a water-based resin composition. 

Example P5 

[0965] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that 12.3 
parts by weight of the a-(3-methaayloxypropyl)polydimethyl sitaxane (FM-0725 manufactured by Chisso, Ud.) was 
employed in place of FM-071 1 as copdymerizable components to obtain a water-based resin composition. 

Example P6 

[0967] The same polymerization reaction and emulsifying were carried out as in the Example P5 except that the 
amount of n-butylacrylate was changed to 74.0 parts by weight and the amount of the a-(3-methacryloxypr opyDpoly- 
dimethylsiloxane (FM-0725) was changed to 24.7 parts by weight as copolymerizaWe components to obtain a water- 
based resin composition. 
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Example P7 

[0968] The same polymerization reaction and emulsifying were carried out as on the Example P5 except that the 
amount of n-butylacrylate was changed to 49.3 parts by weight and the amount of the aK3^ethacrykJxypropy1)poly- 
5 dimethylsilaxane (RWW725) was changed to 49.3 parts by weight as copolymerizable components to obtain a water- 
based resin composition. 

Example P8 

to [0969] The same polymerization reaction and emulsifying were carried out as in the Example P5 except that the 
amount of n-butylacrylate was not employed and the amount of the a-(3-methacryloxypropyl) polydimethytaloxane 
(FM-0725) was changed to 98.7 parts by weight as copolymerizable components to obtain a water-based resin compo- 
sition. 

is Example P9 

[0970] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that 12.3 
parts by weight of a pol ymethyl(3-methacryloxypropyl)siloxane (F3-0G9-05 manufactured by Nihon Unicar, Ltd.) was 
employed In place of the FM-071 1 as copolymerizable components to obtain a water-based resin composition. 

20 

Comparative Example P1 

[0971] The same polymerization reaction and emulsifying were earned out as in the Example P1 except that 3-meth- 
acryloxypropyl trimethoxy silane (A-174) was not employed as a copolymerizable component to obtain a water-based 
25 resin composition. 

Comparative Example P2 

[0972] The same polymerization reaction and emulsifying were carried out as in the Example P1 except that the a- 
so (3-methacryloxypropyl) polydimethylsilaxane (FM-071 1) was not employed as a copolymerizable component to obtain 
a water-based resin composition. 

Comparative Example P3 

as [0^73] The same polymerization reaction and emulsifying were earned out as in the Example P9 except that the 3- 
methacrytoxypropyl trimethoxy sOane (A-174) was not employed as a copolymerizable component to obtain a water- 
based resin composition. 

Comparative Example P4 

40 

[0974] The same polymerization reaction and emulsifying were earned put as in the Example P1 except mat the 3- 
methacrytoxypropyl trimethoxy silane (A-174) and the a-(3-methacrytoxypropyl) polydimethylsilaxane (FM4)711) were 

not employed as copolymerizable components to obtain a water-based resin composition. ■ 

[0975] Composition of the water-based resin compositions obtained in the Examples P1-P9 and the Comparative 
45 Examples P1-P4 was collectively shown in Table 19. 
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(Formulation of a water-based coating) 

[09781 Rom the water-based resin compositions obtained in the Examples P1-P9 and the Comparative Exanples P1- 
P4. a water-based coating agent was obtained according to the formulation shown in TaWe 20 descrtoed below. 



Table 20 



10 



16 



Titanium oxide(R630 manufactured by tehihara Sangyo) 


31.34 parts by weight 


Hydroxyethyl cellulose (SP600 manufactured by Daioel Kagaku Kogyo) 


0.27 parte by weight 


Deionized water 


7.73 parts by weight 


4% sodium trtpdyphosphate J 


3.40 parts by weight 


Debarring agent 


0.43 parts by weight 


Anti-bacterial agent 


0.43 parts by weight 


Primal 850 (manufactured by Roam & Haas, Ltd.) 


0.68 parts by weight 


Water-based resin composition (soOd content) 


53.32 parts by weight 



26 



(Test Exanple) 

[0377] In relation to the water-based resin compositions obtained in the Examples P1 -P9 and the Comparative Exam- 
ples P1 -P4 and the water-based coating agents, performance evaluations were carried out as described below. 

1 . Water resistance test 

[0978] Water-based resin compoation in which the solid content was adjusted to 20% by weight was coated on an 
acrylic resin plate using a No. 12 barcoater, and it was dried by curing at 105"C for 5 minutes. After that the acrylic resin 
so plate was immersed in a water tank at 20°C tor 7 days to visually evaluate a change in a coating layer. 

© : no changed, o: partially whitened, a: whitened, x: no coating layer (dissolved) 

2. Hot water resistance test 



35 



40 



SO 



s in the water resistance test, 
measured the number of times 



[09791 Water-based resin corrposHion in which the solid content was adjusted to 20% by weight was coated on an 
acrylic resin plate using a No. 1 4 barcoater, and it was dried by curing at 10S*C for 5 minutes. After that, the acrylic resin 
plate was immersed in a water tank at 80«C tor 2 hours to visually evaluate a change In a coating layer. 

©: no changed, o: partially whitened, a: whitened, x: no coating layer (dissolved) 

3. Solvent resistance test 

[0980] In relation to a coating layer formed on an acrylic resin plate likewise 
a rubbing test was conducted using a cotton swab containing methanol. There 
requiring until dissolving of a coating layer. 

4. Adhesion test 

[0981 1 Water-based resin corrposition In which the solid content was adjusted to 20% by weight was coated on a pol- 
yethylene terephthalate plate (a PET plate) using a No. 14 barcoater. and it was dried by curing at 105*C tor 5 mirutee. 
After that a cross-hatched test was conducted using a cellophane tape in relation to the PET plate to visually evaluate 
a residual concfiticn of the coating layer. There is shown the number of residual coating layer in 100 pieces. 

66 5-Weatherabflitytest 

[09821 The water-based coating agent which is modified into a water-based coating composition was ooated on an 
aluminum plate using the No. 12 barcoater. followed by drying by curing at 105°C for 5 minutes to prepare test pieces. 
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The test pieces were set In a QUV accelerating weatherability 2^^^"*** "* "* 

conduttd tor 1 500 nous, and gloss retention ratio was quantitatively measured with a gloss meter. 

6. Staining resistance test 

[0983] The same pieces as In the weatherability test were placed in an outside to conduct a natural exposure test tor 
1 month, and staining condffions were visually evaluated. 

@: no stained, o: partially stained, a: stained, x: deterioration in the coating layer 
[0984] Results in the above tests are shown in Table 21. 
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Table 21 
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[09851 From the Table 21, the water-based coating agents in the Examples PI -P9 are more excellent in water resist- 
ance, solvent resistance, and adhesion, and also in weaiherabflity and staining resistance. On the other hand, the coat- 
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ina agent in the Comparative Example P2 is poorer in wealherability and staining resistance and ~*^? ente ln 
Z cWa^e iLa^les PI andP3 is particularly poorer in water resistance, solvent resistance, and adheswn. 

Preparation Example Q1 

Synthesis of a copolymer (Polymeric disperaant) lor a shell component 

r09861 2-liter reaction vessel equipped with an agitator, a reflux condenser, a dropping funnel, a tube <or jntrodLidng 
Ken. anTa SomSr was charged with Jo parts by weight of isopro^aloohol (hereinaft^ abated to 
S3 and 2.6 part by weight of azobisisobutyronitrile (hereinafter, abbreviated as "AlBNTj^ added wWe^rtatng 
to dissolve, followed by heating to 80'C. As copolymerizable components, there were mixed 137.5 parts by weight of 
meSethac^(hereier, abbreviated as "MMA"), 75.0 parts by weight of n*utylacrylate 
2ST"Sn2S.O parts by weight of acrylic add (hereinafter, abbreviated as "AA"). and 1 2.5 parts by weight of Bl^v 
mJ P^200 /mS^uTed by Nihon yushD. followed by adding dropwise a mixture of the copolymerizaWe componerrts 
iotheriS^ using the dipping funnel over approximate* 3 hours. After the completion of tte dmpw*e 
^on.?^rt by weighted 

Sded^ropvSe into the° reaction vessel, and reaction was further continued tor 2 hours. After »mpM»r ofthe 
polymeri^ion. 23.6 parts by weight of 25 wl%*queous ammonia was added into the jSJ^mK 
by weight of water was added dropwise Into the reaction vessel over approximately 1 hour while agitating to emutelf* 
Zt« Sta been emulsified, e desfred shell component was obtained by evaporating IPA using a rotary eveporator. In 
£ sh^con^ dispersant). solid ^concentration was 28.5% by weight, and Tg (a calculated value) 

5 35'C. 
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Preparation Examples Q2-Q7 

[0387] Theeame preparation was likewise conducted as in the Preparation Example 01 f^^""^^^" 
JoVrtion as shown in Tatte 22 was applied to synthesize a copolymer tor shell components (a potymenc dispersant). 
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Copolymer for shell components 



Preparation Example 
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Example Q1 

Synthesis of a core/shell type water-based emulsion 

[Q988] 210.8 parts by weight (solid content by weight: 60.1 parte by weight) ^^ merte J^^ a 2 ^^^ 
Separation Example Q1 was dissolved in B7.9 parte by we,ght of a deionized water, andthen. 2^8 parts by waght 
5 abbreviated as ST), 72 parts by weight of MlMgi; fl^S^SSSSiZ 
-eSS 24 0 parts by weight of Epitote 828 (manufactured by Yuka Shell Epoxy) and 06 partbyw* r£ of t-dodecyl 
mercitan (hereinafter, abbr^ted as "TDM") were added to prepare a P re ^^ n ^ t ^^^ xtensef „ 
[0969] The pre-emulsion was charged in a 2-liter reaction vessel equpped with an agitator, a reflux condenser, a 
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dropping funnel, a tube tor introducing nitrogen, and a tnentiometer. followed by heating tc 1 60 o CJrVhen fee reaction 
vessel attained to 60°C, a potymerizaticn was initiated by dropping an aqueous solution in which 0.34 part by weight of 
Perbutyl H69 (manufactured by Nihon Yushi. Ltd.) was dissolved in 14 parts by weight of a bonked vrater ar^ an 
aqueous solution in which 0.34 part by weight of Redol C (manufactured by Sumitomo Seika) was dissolved in 3.5 parte 
by weight of a deionized water. After having polymerized for 1.5 hour, there were added dropwrse an aqueous solution 
in which 0.14 part by weight of Perbutyl H69 was added to 6 parts by weight of a deionized water and an aqueous solu- 
tion in which 0.1 4 part by weight of Redol C was added to 1 & parts by weight of a deionized water whjch areanaddj- 
tional catalyst, and aging was further conducted for 1.5 hour to prepare a water-based emulsion. The water-based 
emission has a aoM concentration of 29% by weight. pH of 8.5. and viscosity at 30«C by a B-type viscometer of 1 1 .0 op. 



to 



Synthesis of a water-based coating composition 

r09901 Subsequently, 384 parts by weight of a Na silicate (x-4, concentration of 30% by weight) was mixed with 995 
parts by weight* the water-based emulsion, and diluted by 4545 parts by weight of a deionized water topreparea 
target water-based coating composition. The water-based coating composition has a solid concentration of 15% by 
weight pH of 1 1 . and viscosity at 30»C by a B-type viscometer of 3 cp. In relation to the water-based coating composi- 
tion, storage stabiity test and adhesion test were conducted as described below. 

(Storage stability test) 

[0991] The water-based coating composition was placed in a closed vessel, and the closed vessel was pla«xi1n a 
hot air circulating dryer at 50'C for 7 days. Conditions of the composition after having placed was visually evaluated. 

o: no changed 
a: slight increase in viscosity 
x: generation of grits 
so (Adhesion test) 

[09921 A calcium silicate plate having 1 m x 1 m was cut to prepare a gap having the width of 1 cm and the depth of 
4 mm fi» interval of 10 cm. The calcium silicate plate which is a base plate was preheated at 100*C for 8 mmutea, tol- 
as 



15 



20 



25 



4 mm at interval of 10 cm. The calcium silicate plate which ra a base plate was preheated * T " 

lowed by coating the water-based coating composition by a sprayer at 80 g/m 2 (amount in wet). Aftwruivrngptecedfor 
40 seconds, there was coated a water-diluted product having corwentration of 20% of Ales Aqua Gloss (a J^-based 
acrylic coating for a wall manufactured by Kansai Paint) at 110 g/m 2 (amount in wet), followed by drying at 100«C tor 4 



[09931 After having placed a coating material obtained at room temperatures lor 24 hours, the adhesion test of a coat- 
ing njyer te regulated according to JIS A 5422 was conducted to measure a peeled ratio (%) of the coating layer 
as an evaluation of adhesion. Also, there was conducted an adhesion test after being immersed in warm water at 60»C. 
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Examples Q2-Q15 



[0994] Core/shell type water-based emulsions were prepared by the same operations as in the Example Q1 except 
45 that there were employed copolymers for shell components in the respective preparation Examples shown in Table 23. 

and respective monomers shown in Table 23 were employed as core components. 

[09951 Subsequently, respective target water-based coating compositioris were obtained by muang respective water- 
based emulsions with a Na silicate (x-4. concentration of 30% by weight) or a Li s*cate{x=4.S, concentrator! of 22.2% 
by weight: Example Q6) at the silicate weight ratio with reaped to the emulsions shown in Table 23 according to the 

so same operations as In the Example Q1. „ ^m-^ a«ri 

[0996] in relation to the respective water-based coating compositions obtained, the same storage stability test ana 

adhesion test were conducted as in the Example Q1. 
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Examples Q1 6-Q21 and Comparative Examples Q1 -04 

[09971 Core/shell type water-based emulsions were synthesized by the same operations as in the Example Qtou^pt 
that the polymers in the respective Preparation Examples shown in Table 24 were employed as copolymers tor shell 
components, and the respective monomers shown in Table 24 were employed as core components. 
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maoo . o,^ CO m, a rtlv respective water-based coating compositions were obtained by mixing the respective water- 
^emu£o^ 

emulsions shown in Table 24 according to the eame operations as in trw Example Ql. ^■Hh^iast 
r^99] hrelaliontDthev^asedcoat^ 
were conducted as in the Example Q1 • 

Comparative Example Q5 

[1000] in relation to the core/shell type water-based emulsion alone prepared in the Example Q1 . the same storage 
stability test and adhesion test were conducted as in the Example Ql . 

Comparative Example Q6 

[1001] .n relatfon to the Na silicate aione employed in the Exampie Q1 . the same storage stability test and adhesion 
teat were conducted as in the Example Q 1 . 

Comparative Example Q7 

noD2l in a 1-Uterflask. 3.15 parts by weight ot Emulgen 935 (manulactured by Kao) was <B8 ^^?f?*2 
SS of a deonizedwlr whSeagiSinfl. Further. 28.2 parts by weight of ST, 7.2 parte by we.gWrfEHA^ parte 
£T 9 JZL^J i eX^ss* and 0 6 Dart by weight of TDM were ted Into a homogenteer to prepare a pre-emulston. 

oWibed pr^en^teton from the topping funnel over 3 hours to ?^ uda ^^^^ _ neu . 
wSS After the completion ot the dropwise addition, aging was further conbnued ^^^^ d ^*^'l2J 
Son conducted unt. attaining to P H of 8.5 by Aqueous arr*non.a to prepare core components. Tha core 

components have a ^SS^ISZSSSm' SK£ 8 reflux condenser, a dropping funnel, a tube 
[1005] Subsequent*. a ^nr^waTcharaed rr^A parts by weight of the core components and 
for introdudngj nltrogeaj ***** * «^ thTreaction vessel attained to 60-C, 

104.19 parts by weight of a deionized water, lonowea vy neuwy D . ^ UfiQ M - diecnived in 32 2 

there wenTadded dropwise an aqueous solution in which ^^^'^^^fc^ d^^n 32.2 
parts by weight of a deionized water, an aqueous solution .n wh,<*v ° ^^^*^^^™J^^ flht of 

*,JEJS£!ff STSS acid wae added after synthesis of the copolymer for core components, tt is 
phase, resulting in that gelation is caused. 
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table 24 
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(Remarks of the Table 23 and Table 24) 

[1008] Monomer abbreviations for the core components are as follows. 
5 EP 828: Epikote 828 

GMA: grycidytmemacrytate 
M-GMA: methyiglycidylmethacrytate 

to 

CYM: (3,4^poxycydc^exy1)methylm^hacry1ate 
CHPMA: 3<hlc<o-24Tydroxyprcfjylrnet^^ 

is [10091 Table 25 shows the evaluation results in the Examples Q1-Q21 and Comparative Examples Q1 -Q7. 

[10101 From the Table 25. the emulsions in the Examples Q1-Q19 are excellent in the storage stability, and practically 
sufficient adhesion was obtained even in both of a plain portion and cutting portion (notches) of the calcium silicate 
base plate. Particularly, in the Examples Q1-Q15 which are preferred Examples, excellent results are obtained. 
[10111 In the Example Q21, although the emulsion is excellent in the storage stability, adhesion in the cutting portion 

so was slightly poor, in the Example Q20, a stable corafehell type emulsion was not obtained because the core compo- 
nents are too much compared to the shell components. 

[1 012J In the Comparative Examples 02. Q3, Q4. Q5, and Q6, adhesion was poor. Further, in the Comparative Exam- 
ples Q1 and Q7. evaluations were not able to be conducted because of gelation in mixing of the sibcate. 
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Table 25 
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Clams 

, A thermoplastic resn condition containing a therm^lastic resin and a ~^<f ^ ^2^!? 
sdri pSrSis at le^ one corrpound selected from tho gec^rf three kinds of compounds (i) a mUfcester com- 
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pound of (A) (A1 ) an alcohol having a substituted cydohexane ring or a substituted cydohexene ring substituted by 
at least one of an alky) group and having at least 3 carbons In the afcyl group, or (A2) an alcohol havin g abridg ed 
ring containing at least one of a six-membered carbon ring with (B) a polybasic add. (Ha) a phosphorus ctxrpound 
having a melting point of 5S-100°C or a phosphorus compound represented by the following formutee (1a). (1b). 



(1c)or{2) 




R la O-P-OR« 
I 

0 

(la) (lb) 



R l 0-P-OR« R 5 ~P-R T 

I I 

0 R6 

R 3 

(lc) (2) 



[in the formulae. R 1 . R 2 . R 3 . R* R 1a . R 3 *. R 48 . R . R 6 . and R 7 are a hydrocarbon group or a heterocydicgroup. 
respectively. A is e divalent hydrocarbon group or a heterocycfc groip. k is 0 or 1 . n is an integer of 1-3. however. 
R 1ft R 3 *. and R** are not simdtaneousty a phenyl group or 4-t-buty|)henyl group, R , R z .andAinthatormute(m 
R 3 . R 4 . and Ain the formula (1a). R 1 *. R 3 *. and R 4 * in the formula (1b). R 1 . R 3 . and R 4 in the formula (1c). R°. R°. 
and R' in the formula (2) may farm a ring containing phosphorus atom by bonding of at least two groups, respec- 
tively], and (iiia) a diester compound of (C) (o1) hydrocjuinone or lesorcinol wherein benzene ring may be substi- 
tuted by an alkyt group, or (c2) catechol wherein benzene ring Is substituted by an alkyl group with (O) an organic 



monobasic add. 



A thermoplastic resin composition containing a thermoplastic resin and a solid plastidzer. characterized in that sad 
solid plastidzer is constructed by a combination of at least two compounds selected from the group of tour kinds of 
compounds (I) a muWester compound of (A) (A1) an alcohol having a substituted cydohaxane ring or a sUwtituted 
cydohexene ring substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl group, or 
(A2) an alcohol having a bridged ring containing at least one of a six-membered carbon ring with (B) a polybasic 
acid, (iia) a phosphorus compound having a melting point of 55-1WC or a phosphorus compound represented by 
the tallowing formulae (1a). (1b). (1c) or (2) 
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4% 



R'0-4- P-0-A-o4-P-0R 4 R ,a 0-P-OR 48 
\ 0 / 0, 0 

(la) db) 



R'O-P-OR* R 5 -P-R 7 

0 R« 
R 3 

(lc) (2) 

[in the formulae. R 1 , R 2 . R 3 . R 4 . R 1 ". R 3 *. R 4 ". R 5 . R 6 . and R 7 are a hydrocarbon group oraheten^cw. 
respectively, A is a divalent hydrocarbon group or a heterocyclic oroup krs 0 or 1 n ,si ar ""WcM* JJjTJ- 
Ri» l^.aiidR^arenotsinuiHaneouslyapheivlgro^ 
R 3 . R*. and A in the formula (1a). R 1 *. R 3 *. and R«*infte formula (lb), 

and R 7 in the formula (2) may form a ring containing phosphorus atom by bonding of at least two groups, respec- 
tively.], and (iii) a dtoxybenzene derivative, and (iv) dteyctohexyl phthalate. 

3. A thermoplastic resin composition containing a thermoplastic resin and a solidplasticirer. ^^f****™*\ 
solid plasticizer is constructed by a combination of the compounds (i) a multiester compound of (A) (A1) an alcohol 
having a substituted cyclohexane ring or a substituted cyclohexene ring substituted by at least one of an alky! group 
and having at leasts carbons in the alkyl group, or (A2) an alcohol having abridged ring containing at least one of 
a six-membered carbon ring with (B) a pdybasic acid, and 00 a phosphorus compound 

4. A thermoplastic resin composition as claimed in any one of claims 1-3. wherein said mumester compound ©te a 
mutties^compound of (A1 1) a substituted cyctohexanol substituted by at least one of an alkyl group and I havmg 
atleastacarbonsin the alkyl group or (A21) an alcohol having a bridged ring containing at least one of a sfawnem- 
b^sa\St^roon nn?to which hydroiyl group or hydroxymethyl group is bonded with (B) a polybaslc add. 

5. A thermoplastic resin composition as claimed in claim 4. wherein said substituted cydohexanol is 3,3.5-lrimethyl 
cydohexand- 



6. A thermoplastic resin composition as claimed in daim 5. wherein said 3,S.54rimethylcydohexand is selected from 
a ds-isomer, a trans-isomer, or a mixture thereof. 

7. Athermoplastic resin composition as claimed in daim4. wherein said multiester compound (i) 
cyctohexyOphthalate containing a trans-isomer and a ds-isomer in the ratio [transisomer/as-isomer (weight ratio)] 
Of 0/1 00-40/60. 

8. A thermoplastic resin composition as claimed in daim 4. wherein said alcohol having a bridged ring is an alcohol 
having norbornane ring, norbornene ring, or adamantine ring. 

a A thermoplastic resin composition as daimed in daim 2. wherein said dfoxybenzene derivative (iii) lis i a diester com- 
pound oUC) (cD hydroqunone or lesorcinol wherein benzene ring may be substituted by an alkyl group, or (c2) 
catechol wherein benzene ring is substituted by an alkyl group with (D) an organc monobasic aod. 

10. A thermoplastic resin composition containing a thermoplastic resin and a solid plaslidzer. characterized in that said 
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solid plasticizer is a mufti ester of a polybasic acid which does not bring about a morphological Ichange to a testes 
of a rat when it is continuously given by an oral administration tor 7 days In a dose of 1000 mg/kg. 

11. A thermoplastic resin composition as claimed in claim 10. wherein said mufti ester of a polybasic acid is a diester 
phthalate. 

12 A thermoplastic resin composition as claimed in any one of claims 1-11. wherein thecontent of said solid plastidzer 
Is 30-1000 parts by weight based on 100 parts by weight of said thermoplastic resin. 

13. A thermoplastic resin composition as claimed in any one of claims 1-12, wherein a tacWfier is further contained, 

14, A thermoplastic resin composition as claimed in any one of claims 1-13, wherein said thermoplastic resin is a 
water-based composition dispersed in water. 

1 s A thermoplastic resin composition which contains a thermoplastic resin having a glass transition tempemtere of- 
10to25"C and a solid plasticizer. end said thermoplastic resin is a water-based thermoplastic ream composition 
dispersed in water, characterized in that said solid plasticizer is a phosphorus compound. 

16. A thermally- and pressure-sensitive adhesive containing a themwplastic resin composition as claimed in any one 
of claims 1-15. 

17 A thermally- and pressure-sensitive adhesive containing a thermoplastic resin composition and a ^plasticizer 
lere^d tiJemnoplastic resin is constructed by an epoxy compound (E) and a polymer <F) of a polymenzable 
unsaturated compound. 

18. A thermally- and pressure-sensitive adhesive as claimed in claim 17, wherein said *errnoplartc resin is con- ; 
tfrucSyapd^ 

19 A thermally- and pressure-sensitive adhesive as claimed in claim 17 or 18. wherein said thermoplastic resin is con- 

shell structure or a domain structure constructed by an epoxy compound (E) and a polymer (F) of a polymenzable 
unsaturated compound. 

28. A thermally- and pressure-sensitive adhesive as claimed in any one of claims 17-19. wherein said epoxy compound 
(E) is an epoxy resin. 

21. A thermally- and pressure-sensitive adhesive ae claimed in ^^^^7^^J^T^ * 
solid plasticizer is 1 5-200 parte by weight based on 100 parte by weight of said thermoplastic resin. 

22. A thermally and pressure-sensitive adhesive as claimed in any one of daims 17-21 . wherein a tacWfier is further 
contained. 

23 A thermally- and pressure-sensitive adhesive containing a thermoplastic resin and a solid plastkazer wherein that 
saS le^astic resin ie a polymer of a polymenzable unsaturated compound having a hydrolyzable srlyl 
group. 

24 A thermally- and pressure-sensitive adhesive as claimed in daim 23. wherein said thermoplastic resin is an aerylic- 
based polymer of a polymenzable unsaturated compound having a hydrolyzable silyt group. 

, 26. A thermally- and pressure^ensittve adhesive as claimed In daim 23 or 24, ^^^^^J^^ 
polymer of monomer components containing 0.05-30% by weight of a polymenzable unsaturated compound hav- 
ing a hydrolyzable silyl group. 

26. A thermally- and pressure^ensitive adhesive as daimed in any one of daims 23-25. wherein the content of said 
5 thermoplastic resin is 1 5-200 parts by weight based on 100 parte by weight of said eoW plasticizer. 

27. A thermally- and pressure-sensitive adhesive as daimed in any one of daims 23-26, wherein a tacWfier is further 
contained. 
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28. A thermally- and pressure-sensitive adhesive as claimed in any one of daims 23-27. wherein said thermoplastic 
resin is a water-based composition dispersed in water. 

29. A thermally- and pressure-sensitive adhesive containing a thermoplastic resin and a solid plasticizer, wherein a 
' weight average molecular weight (Mw) of said thermoplastic resin is 100.000-500.000. 

30. A thermally- and pressure-sensitive adhesive as claimed in daim 29, wherein said thermoplastic resin is an acrylic, 
based polymer. 

31 . A thermally- and pressure-sensitive adhesive as daimed in claim 29 or 30. wherein the content of said thermoplas- 
tic resin is 1 5-200 parts by weight based on 100 parts by weight of said solid plasticizer. 

32. A thermally- and pressure-sensitive adhesive as daimed in any one of daims 29-31 , wherein a tacWf ier is further 
contained. 

33. A thermally- and pressure-sensitive adhesive as claimed in any one of daims 29-32. wherein said thermoplastic 
resin is a water-based composition dispersed in water. 

34 A water-based thermally- and pressure-sensitive adhesive containing a thermoplastic resin and a solid plasticizer, 
' characterized in that a decline of a melting point in said solid plasticizer versus a melting point of said solid plasti- 
cizer in a thermally- and pressure-sensitive adhesive layer formed by heating said water-based thermally, and 
pressure-sensitive adhesive at 40'C for 2 minutes on a base sheet is less than 3°C. 

35. A water-based thermally- and pressure-sensitive adhesive as daimed in claim 34, wherein an average partide 
<fameter is 1-10 microns in said water-based thermally- and pressure-sensitive actiesive. 

36. A water-based thermally- and pressure-sensitive adhesive as claimed in daim 34 or 35, wherein said thermoplastic 
resin is an acrylic-based polymer. 

37. A water-based thermally, and pressure-sensitive adhesive as daimed in any one of daims 34-36, wherein said 
solid plastidzer is dicydohexylphthalate. 

38. A thermally- and pressure-sensitive adhesive sheet, wherein a pressure-eenartive adhesive layer composed of a 
thermally- and pressure-sensitive adhesive as claimed in any one of daims 1 6-37 is coated on at least one surface 
of a base material. 

39. A method for the preparation of a thermally- and pressure-sensitive adhesive sheet which comprises forming a 
pressure-sensitive adhesive layer composed of a thermally- and pressure-sensitive adhesive as claimed in any one 
of claims 16-37 by coating on at least one surface of a base material. 

40 A thermally- and pressure-sensitive adhesive sheet wherein a thermally- and pressure-sensitive adhesive layer 
" containing a thermoplastic resin, a tackrtier. and a solid plastidzer is coated on at least one surface of a base mate- 
rial characterized in that an adhesive strength when being stuck to a body to be stuck after manifestation of tacki- 
ness by heating said thermally- and pressure-sensitive adhesive sheet is from 100 g«25mm to 600 gf/25mm at a 
period of 6 months-lapse. 

41 A thermally, and pressure-sensitive adhesive sheet as claimed in daim 40. characterized in that said thermally. 
" and pressure-sensitive adhesive layer is formed by coating a water-based dispensed product of a thermally- and 

pressure-sensitive adhesive containing a thermoplastic resin, a tacWf ier, and a solid plasticizer over at least one 
surface of a base material sheet, followed by drying. 

42. A thermally- and pressure-sensitive adhesive sheet as daimed in daim 40 or 41 , wherein said thermoplastic resin 
is an acrylic-based polymer. 

43. A thermally- and pressure-sensitive adhesive sheet as daimed in any one of daims 40-42, wherein said solid plas- 
tidzer is dicydohexylphthalate. 

44. A thermally- and pressure-sensitive adhesive sheet wherein a thermally- and pressure-sensitive adhesive layer 
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containing a thermoplastic resin, a tacWf ier, and a solid plastic rer is coated on at least one surface of a base mat* 
rial characterized in that a coating amount of said thermally- and pressure-sensitive adhesive is less than 5 g/nr, 
and an adhesive strength when being stuck to a body to be stuck after marifestation of tackiness by heating said 
thermally- and pressure-sensitive adhesive sheet is not less than 100 gtfcSmm. 

45. A thermally- and pressure-sensitive adhesive sheet as claimed in daim 44, characterized in that said themnally- 
and pressure-sensitive adhesive layer is formed by coating a water-based dispersed product of a thermally and 
pressure-sensitive adhesive containing a thermoplastic resin, atackffier, and a solid ptastteteer over at least one 
surface of a base material sheet, folowed by drying. 

46. A thermally- and pressure-sensitive adhesive sheet as claimed in claim 44 or 45. wherein said adhesive strength 
when being stuck to a body to be duck at a period of 5 minutes lapse after manifestation of tacKness by heating 
said thermaHy- and pressure-sensitive adhesive sheet is not less than 100 gf/25mm. 

47. A thermally- and pressure-sensitive adhesive sheet as claimed in any one of daims 44-46, wherein said thermo- 
plastic resin is an acrylic-based polymer. 

48. A thermally- and pressure-sensitive adhesive sheet as daimed in any one of daims 44-47, wherein said soGd plas- 
tidzer Is dicydohexylphthalata 

49. A recording sheet wherein an ink-absorbing layer composed of an acrylic-based polymer containing 5-50% by mol 
of a hydrcphiGc monomer which is a constructing monomer and a solid p*astk»er is formed over at least one sur- 
face of a base material. 

50. A recording sheet as daimed in claim 48, wherein said hydrophiDc monomer is at least one selected from a mono- 
mer containing carboxyic group, a monomer containing hydroxy! group, and a monomer containing a potyoxy- 
alkylene urtit 

51 . A recording sheet as claimed in daim 49. wherein said solid plasticizer is at least one conrpound selected from the 
group of three kinds of compounds (i) a muttiester compound of (A) (A1) an alcohol having a substituted cydohex- 
ane ring or a substituted cydohexene ring substituted by at least one of an alkyl group and having at least 3 car- 
bons hi the alkyl group, or (A2) an alcohol having a bridged ring containing at least one of a six-membe red carbo n 
ring with (B) a potybasic acid, (Ba) a phosphorus compound having a melting point of 55-1 00°C or a phosphorus 
compound represented by the following formulae (1a). (1b), (1c) or (2) 

I 

0 

(lb) 



-R 7 



) 



[in the formulae, R\ R 2 , R 3 R 4 . R 1a . R 3 '. R 4 *, R 5 , Ft 6 , and R 7 are a hydrocarbon group or heterocydic group, 
respectively, A is a divalent hydrocarbon group or heterocycfic group, k is 0 or 1, n tean integer of 1-3, however, 
R 1 * R 3 *, and R 4 * are not simultaneously a phenyl group or 4-t-butrt>henyl group, R , R 2 , and A in the tormula_ (1a) , 
R 3 R 4 and A in the formula (1a). R 1 *, R 3 *, and R 4 * in the formula<1b). R 1 . R 3 , and R 4 in the formuJa(lc). R°. Rr. 




(la) 



R l 0-P-0R* 
I 

0 
R 3 



R 6 -P 

I 

R< 



(lc> 



(2 
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and R 7 in the formula {2) may form a ring containing phosphorus atom by a combination of at least two groups, 
organic monobasic acid. 

52 A recording sheet as claimed in claim 51 . wherein said multiester compound CD Is a muHterter * (All) 

S Sdrnxyi group or nydroxymethy. group is bonded with (B) a polybaac add. 

53 A reeling sheet as claimed in any one of claims 4*52. wherein the content of said solid plastidzer is 30-1000 
paSbTwaightbasedonlOO parts by weight of said aaylic^sed polymer. 

54. A recording sheet as claimed in any one of claims 49-53, wherein said Ink-absorbing layer further contains a tack- 



Bier. 



is formed over at least one surface of a base material. 

ing layer by coating a water-based composition in whwn an acryiic-oaseo poiy™ *> 
least one surface of a base material. 

f ia an alcohol having a bridged ring containing at least one of a s«-memb«ed rabonn^wrth Wapoi^sic 
art! C^) rph^ms compound having a melting point of 55-1 OO'C or a phosphorus compound represented by 
the following formulae (1a). (1b). (1c) or (2) 




0 
I 

0 

R» 

(lb) 

R 5-P-R T 
R 6 



(lo) (2) 



55 



. „ d1 o2 o3 h 4 pH r3« r4« rS r« and R 7 are a hydrocarbon group or heterocyclic group. 

^« hliSo oroup. kjo or 1. n is an ^ - l^j- 
R^l^ and Fr^ are not simultaneously a phenyl group or 4-t-birtylpher^ group. R| *^^"]^^^r^3S dI' 
r3 'f? ariA^eformulaOaj.R^R 3 ^ 

^ o7 t^ha formula (21 may form a ring containing phosphorus atom by a combination of at least two groups, 
an organic monobasic acid. 
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58 A recording sheet as claimed in claim 57. wherein said muWester compound © is a muWester compound of <A1 II) 
a substituted cyciohexancl substituted by at least one of an alkyl group and having at least 3 carbons in the aJKyl 
: group or (A21) an alcohol having a bridged ring containing at least one of a six-member ed saturated eaitoon nng to 
which hydroxy! group or hydraxymethyl group is bonded with (B) a poiybasic acid. 

59. A recording sheet as claimed In dalm 57 or 58. wherein the content of said solid plasticizer is 30-1000 parts by 
weight based on 100 parts by weight of said thermoplastic resin. 

60. A recordhtg sheet as claimed in any one of claims 57-S9, wherein said ink-absorbing layer is constructed by a cat- 
ionic morion** having a crossiinkable group and a hydrophilic polymer. 

61 . A recording sheet as claimed in any one of claims 57-59. wherein a most outside layer in said ink-absorbing layer 
is formed by a porous layer. 

62. A shrink label, ever which a delayed-tack layer composed of a thermoplastic resin, a solid plasticizer. and a tacMf ier 
is formed, wherein said solid plasticizer is constructed by the combination of at least two compound groups 
selected from the group of four kinds of compounds (i> a mutbester compound of (A) (A1) an alcohol having a sub- 
etiluted cydohexane ring or a substituted cyctohexene ring substituted by at least one of an alkyl group and having 
at least 3 carbons In the alkyl group, or (A2) an alcohol having a bridged ring containing at least one ofa^Hnem- 
bered carbon ring with (B) a poiybasic add, (iia) a phosphorus compound having a melting point of SS-IOO-C or a 
phosphorus compound represented by the following formulae (1a), (1b), (1c) or (2) 

//On \ f 0N 0 

i 1 I i i 

(la) (lb) 



R'O-P-OR* R 5 -P-R- 
(lc) (2) 



[in the formulae, R 1 . R 2 , Fr 3 . R 4 , R 1 * R 3 *, R 4 ", R 5 . R 6 , and R 7 are a hydrocarbon group or heterocyclic group, 
respectively. A is a divalent hydrocarbon group or heterocyclic group, k is 0 or 1. n is an integer of 1-3. howevw. 
R 1a R^, and R 4 " are not simultaneously a phenyl group or 4-t-butylphenyl group, R , R , and A In the torrrulaOaj, 
R 3 , R 4 , and A in the formula (1a), R 1a . R 3 *, and R 4 * in the formula <1b), R 1 . R 3 , and R in the formula (1c), R* R°, 
and R* in the formula (2) may form a ring containing phosphorus atom by a combination of at least two groups, 
respectively.], and (iia) a diester compound of (C) <d) hydroquinone or lesorcinol wherein benzene ring may be 
substituted by an alkyl group, or (c2) catechol wherein benzene ring is substituted by an alkyl group with (O) an 
organic monobasic acid, and (iv) dicydohexytphthalata 

63. A shrink label as claimed in claim 62, wherein said multiester compound (i) is a muJtiester compound of <A11)a 
substituted cydohaxanol substituted by at least one of an alkyl group and having at least 3 carbons in the alkyl 
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_, «9ju wherein said delayed-bck layer contains a thermoplastic 

65. A shrink label as claimed in ^ ™ * ^™ ,t ^teX SngTwater-based composWcn In which 
resin, a solid plastkteer. and a tackHier and, moreover, it is coaieo oy cu«. v 

said thermoplastic resin is dispersed in water. 

«4 Haimc wherein a printed layer istormed on at least one surface of a 

66. A shrink label as claimed in any one of claims 62-65, wherein a pnntwi r~ 

shrinkfilm. 

„^M=wr«K3-fiS wherein a layer is formed between a shrinkfilm and a detayed- 

67. A shrink label as claimed in any one of clams 62-66, wneretn a iayw 

tack layer. 

68. Awater^sedresincomp^^^ 

sdufion polymerization of ^^^^^.^^X^^^ monomer having an lon*rmabla 
BOyl Oroup^-20% by weight of ^^SSSlSSSSL having a potydimethyWa«ne struck and 

^.Awater-bas^reainax^ 
vent after emulsifying. 

rSr«enSby oeneral formula (11) or oeneral formula (12). 



35 



40 



45 



SO 



66 
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CH 3 



CH 3 CH 3 CH 3 
- Si- Of Si- OH- Si- R 
CH 3 CH 3 CH 3 



(11) 



R:-CH=CH 2 . 



-(CH 2 ) 3 -0-C-C=CH 2 
3 II l 

0 CH 3 



or 



•(CH 2 ) 3 -0-C-CH=CH 2 
* II 
0 



CH 3 

l 



CH 3 -o|-Si- 



CH 3 
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[in the general formula (1 1) or general formula (12), p represents an integer of 1-15J. 

71 . A water-based coating agent wherein a water-based resin composition as claimed in any one of claims 68-70 is 
employed. 

72. A water-based coating composition containing (O) a core/shell type water-based emulsion wherein core expo- 
nents are comprised a copolymer of 5-50% by weight of (K) a polymerizable unsaturated monomer represented by 
general form da (XXXI) 

CH^C^COOR 32 (XXXI) 

(in the formula. R 31 is a hydrogen or a methyl group, and R 32 is a substituted alkyl group having an epoxy grop or 
a epoxy group-equivalent compound) and/or (L) a polyvalent epoxy compound having at least two epoxy gratis in 
the molecule with 95-50% by weight of (M) other polymerizable unsaturated monomers which areajpctymenzable 
with the (K) a polymerizable unsaturated monomer and the (L) a polyvalent epoxy compound and she! components 
are comprised a copolymer of 2-50% by weight of (N) a polymerizable unsaturated monomer having caiboxyfic 
group with 98-50% by weight of (M) other polymerizable unsaturated monomers which are copolymenzable with 
the (N) a polymerizable unsaturated monomer having cartjoxylic group, and a water-soluble silicate (P) repre- 
sented by general formula (XXXII) 



MaO-xSiOa 



(XXXII) 



(in the formula. M represents an alkali metal belonged to No. IA group in the periodic table, and x represents the 
number of 2.0-7.5) in a mixing proportion ratioof (0)<P)=10:1-1:10 by weight based on the solid content 

73 A water-based coating composition as claimed in claim 72. wherein R 82 in said (K) a polymerizable unsaturated 
monomer represented by the general formula (XXXI) is selected from the following alkyl group (31). (32). and<33) 
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containing an epoxy group or a epoxy group-equivalent compound. 

R 33 

-CH 2 -C- CH 2 (31) 
I t 
OH X 



33 



0 



-CH 2 0 ( 



(33) 



(in the formulae. R 33 represents a hydrogen or a methyl group, and X represents a halogen atom). 

lyodyletner. and a bisphenol F di-pmethylglycidylether. 

75. A water-hased coating composmonas claimed in ^ <^ "^^^^^2^! 

^In^^^ 
vinyi monomer having silyl group. 

re. Awate^sedcoa^con^ 
based emulsion is a core/Srttll type ^ 

constructed for said shell components 

Sd shell components in said (O) a corefcheU type water-based emutaon. 
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